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Refining and cupellation of the ſilver. fe hv 7} 
The amalgams, according to their coppery or leady appearance, or to their 
purity, are either refined by cupellation, or ſimply melted down, arid run into 
1ngots, | 
When containing no gold, they may be delivered to the mint, without fur- 
ther fuſion or cupellation, notwithſtanding their copper alloy; but if auriferous 
and coppery, then they mult be refined, or put to cupellation, that the copper 
may be deſtrayed, and the auriferous filver be brought to. the ſtandard of 15 
loth 1 5 grains per marc, in which it is received at the mint. 4 


Diſtillation of the quickſiluer, ſeparated from the amalgam by beat or adi. | 

© The quickfilver, ſeparated by heat from the amalgam, contains ſome of the 
noble metals which paſſed with it through the preſſing-bag. This generally _ 9 
amounts to 5—4, or one ounce per cwt. But this quickſilver being conſtantly | „ 
in hand, and always ſerving in the ſubſequent triturations, its contents of gol -- » 
and flver need only to be aſcertained once at the annual balance of the accounts. | 
This may be done, in ſmall affays, by diſtilling the quickſilver, with granulated * - - 
lead, in glaſs retorts ; but the operation ſuccceds beſt in tubulated iron retorts, 
with caſt iron receivers, filled wich water, and luted to the necks of the retorts. 
Each of theſe is ſunk half into the furnace, with its neck much inclined into 3 
the receivers. They are filled with two cwt. of quickfilyer, to 'whichms added , 
1—2, or one pound of granulated lead. The tubulated opening of the retort, and | 
the neck of the receiver, mult be carefully luted with refra@ory clay. The fire 

ſhoul4 be briſk, and the whole body of the * retort be covered with the burning 

fuel. The quickfilver rifes up in the form of vapour, and. pailes ayer into the 

receiver, where it is condenſed, collected into drops, and falls to the bottom o 8 

the water. All the auriferous ſilver remains behind united RY the lead, which, © 2 
if it ſhould ſtick to the bottom of the retort, May be melied in ie by a coal- : 1 
fire, and poured out into an ingot, to be aftegwards gut to che teſt or CupMation, ”" 4s. = 


Further treatment and uſe of the triturated refi dus, leb Bebe gon etbrougb the 
proceſs of amalgamation. 

The reſidua commonly contain ſome gold and filver, more or leſs, on 
as they were well or badly pulverized, calcined, ſiſted, triturated, and waſhe 
If the reſiduum ſhould contain more than one ounce per ct. and raw uncal- 
cined particles appear in the ſame, it will be adviſeaBle to calcine it once more 
with an addition of four per cent. gf ſalt, and to let it undergo a ſecond amalga- 1 1 
mation. If it ſhould be of an equal ſize, and perfectly calcined, it ſhould de „ 
mixed up with new ſtuff, or triturated once more alone. U ; WT 

If, on the contrary, the reſiduum is filvery, in conſequence of the imperfect | . 
waſhing and ſeparation of the quickfilver and amalgamz it muſt be waſhed over uy 
again, more abundantly dilured with water. 5 | 

The lixivia containing copper are precipitated by iron y | 

The Editors of the Chemical Journal add the following remarks, in a note, a * 
on the cold amalgamation: | Fo 

Conſidering the complex apparatus for the Me or ice the wear and 
loſs of the copper boilers, the unequal produce, and the expence of firing (all which | 8 
are now avoided), the cold amalgamation is, as Mr. Raſpe obſerves, a noble im- * 
provement of the proceſs. It was what Baron Born always aimed at, though his „ 
attempts were unſucceſsful. Mr. Gellert at Freyberg, firſt ſucceeded in it 45 _ 
uſing onen cylindrical churns with perpendicular piſtons, laid over with copper= | - 
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meeting; which, by 4 quick motion up and down, produce a ftronger tri- 
turation than the rotatory horizontal motion of barrels, and at the ſame time 
prevents the poſſibility of producing ſublimate, or mercurius dulcis, by the 
| excels of marine acid acting upqp the quickſilver, to which that acid has leſs 
affinity than to copper. His firft experiment was attended with uncommon 
ſucceſs ; for, by cold churning, he extracted the filver from pulveriſed ore, which 
contains but three ounces and a quarter per quintal, in the courſe of 16 hours, ſo 
completely that the leavings contained but two dwts. (The operation may 
even be finiſhed in 10 hours, which otherwiſe required 24). Upon thele princi- 
ples the churning apparatus, in wooden cylinders, has been adopted in Bohe- 
mia, with a perforated caſt iron piſton, which by a erank motion moves quickly 
up and down. Though the whole 1s put in cold, yet, at the end of the operation, 
it heats in conſequence of the quick trituration and motion of the piſtons. _ 
At Freyberg this cold amalgamation is performed in a mill which turns eight. 
large barrels, each holding 10+ quintals of ore. The ores are dreſſed to contain 
four ounces per quintal, mixed with 10 per cent. of falt, and calcined and ſifted 
in Baron Born's manner. When put into the barrels, one-fourth per cent. of 
quick-lime, and 341bs. of water are added, and turned briſkly two hours, 36 


turns per minute. The lime abſorbs the exceſs of acids. To counteract the | 


decompoſition of merallic vitriols, and the precipitation of filver particles (which 
an exceſs of lime might occaſion), after two hours turning, two per cent. of thin 
rolled iron chips, two inches fquare, are thrown into the barrels, and turned with 
the ſame two hours. Then the quickſilver, half a quintal to one quintal of ore, 
is added, together with an additional four per cent. of iron chips, previouſly 
c with a little copper, by immerſion in copper water, in order to prevent 
e diſperſion of the quickſilver, and to catch and attract its ſmalleſt particles. 
After theſe laſt cappery-1ron chips and the quickſilver have been added, the 
barrels are tuned flower, at the fate of 20 or 25 turns per minute. After 12 
hours turning, all the filyer is extracted, except 14 dwt. per quintal, which can- 
not be"further extracted hy amalgamation. | | | | 
ORES OF IRON. When we conſider the great deſtructibility of iron by the 
diſengaged. acids, and other uncombined agents in nature; it is not to be 
ene that much native iron ſhould be found. We have however indubitable - 
counts of its exiſtence. The moſt remarkable maſs of this fort was diſcovered 
in Siberia, by Profeſſor Pallas, which weighed 1600 pounds. Specimens of this 
have been ſent to all parts of Europe. It is of that ſpecies, called red ſhort, being 
malleable while cold, but brittle when red hot. 46 
It can hardly be doubted, but that this great maſs of iron, brought by Pallas 
from Siberia into Europe, is the produce of nature. Its compoſition reſembles }.. 
that of forged iron; for a centenary (= 63 grains). yielded Bergman, by means 


* 


of the muriatic acid, 49 cubic inches of inflammable air; and from many expe- 


riments it is found that ductile iron yields from 48 to 51 of the ſame inches . 
M argraff, quoted by Fourcroy, found ſome of this kind of iron, in the form of 
ridges, at Ebenſtock (or Eibenſtock) in Saxony. | 

Native iron has been found, in a cubical form, at Senegal in Africa, out of 
which the black inhabitants mike various veſlels for their own uſe; alſo at 


1 . * . 2 SS 232 . * 2 
* Magellan, in conſequence of having examined. this ſpecimen of native iron, gives it as his opinion 
that it is a, real volcanic production; but Profeſſer Pallas expreſsly obſerves (Jpurnal de Phyſique, Sup- 
ement, tom, xiii. for 1778, p. 128.) that the country where it was found. affords not the leaſt volcanic 


indication. 
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Eibenſtock, on the margravate of Miſnia, in the Upper Saxony, and at Stiria, 
in the circle of Auſtria, Some native irons have been found in a polyeggal gra- 
nulated form, and of à bright yellow colour, which on being poliſhed her 
their proper metallic colour; theſe two ſpecies of native iron are mentioned bys 
Wallerius, in his Spec, 321. | | e. * . 
Monet, quoted by Mongez, mentions a piece of many pounds weight, that has all 6 
the qualities of a good iron, and is kept in the collection of the College of the Mines 
at Freyberg. Other ſpecimens have been found alſo of thè kind near Bareith, 
which were malleable : and, laſtly, the ſame Mongez mentions three ſpecimens. 
of native iron, kept in the King's cabinet in the Royal Garden at Paris; one 
of which was found at Kaumsdorf, in Thuringia; this is ſurrounded by an ore of 
the hepatic iron, and has a cavity with ſome protuberances of a brown hematites, 
The other two are from the native iron found by Pallas on the Emir Mountains 
of Siberia. | | 
Bergman conſiders miſpickel as a mixture of native iron and arſenic, 
For a deſcription of this ore, ſee M1spicxEeu. It is called Pierre de Sante by 
the French, but for what reaſon I know not, and is cut for toys. Twenty or 
thirty years ago a mineral was in common ule for this purpoſe in England. The 
ſmall {tones or pieces were called marcaſites, and were, I ſuppoſe, miſpickel. 
Wolfram is enumerated among iron ores, though never wrought as ſuch. =, = 
Meſſ. De Luyarts found only 134 per cent. of iron. See WorrRAM. | | 'F 
The magnet, or loadſtone, is an ore containing iron approaching to the me- —_ 
tallic ſtate. It has not been much examined, probably on account of the hete- - _—=—_ 
rogeneous nature of the various ſtones called by this name. Magnetiſm is their s _ 
characteriſtic property, but they may nevertheleſs differ exceedingly in their be 
2 contents, ſo as ſcarcely to come under the ſame mineralogical arrangement. Some 7 — 
3 contain as much as 75 per cent. of iron, See L,oapstoNE, Macner, and Mas- s 23 
3 NETISM. | | | 
7 | The black iron ore, or ſteel ore, is ponderous, of a very dark-gray colour, or 2 
7 rather ſlate black, and affords a black powder when ſcraped. Some ſpecimens, 7 
{ however, afford a red powder. It is readily attracted by the magnet. Its fracture 99 
| ecxhibits grains more or leſs fine, or elſe ſcales or facets, whence it has been impro- | 1 
: perly called galena of iron. When expoſed to heat it gives ſcarcely any ſmell, | 
and changes its colour very little, though its ſhining appearance goes off. A . 
ſtrong heat renders it partly malleable. It gives fire wich ſteel, in conſequence. ” 
of a proportion of quartz it contains. Acids act upon it to a certain degree, but _.- == 
7 the iron is too much calcined to afford many cryſtals with the vitriolic acid; +8 
3 That ſpecies of black iron ore, which has the form of octahedrons, nearly 
2 reſembles the foregoing in its properties. 5 | | bl 
The calciform ores of iron axe in general conſidered to be formed by depoſition, — ""—_ 
| Mongez reduces them to ſix principal ſpecies: 1. Ochres, 2. Earthy or bog ores. 1 +, * 
1 3. Cryſtallized ore of the Iſle of Elba. 4. Hematites. 5. Specular iron ore, vi 
8 | and 6. Emery. ® 1 e 5 | 
9 The ochres are very common, and appear to have been produced by the de- e * 
compoſition of pyrites; ſee Ocurgs.. There are two varieties: 1. Yellow ochre: 5 
this becomes red by calcination. 2. Red ochre. Both theſe are ſo common, 5 
and ſo much uſed in the arts, that it is ſcarcely requiſite to deſcribe the great va- | * 1 
riations of colour and conſiſtence the ſeveral ſpecimens poſſeſs. 6 
Earthy, argillaceous, or bog ores of iron, are of different, colours, reddiſh; 
yellowiſh brown, and ſometimes gray, eſpecially after expoſure to the air for a 
; E 
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time. Internally they have a blueiſh-gray or iron colour. This ore is biittle, 
and ref@mbles ſcoriz, or ſmall rounded or flattened ſtones, not obedient to the 
magnet, and in general of inconſiderable hardneſs. It moſtly abounds with 
» foreign ſandy argillacequs or calcareous matters. | 
The cryſtallized iron ore of the iſland of Elba is one of the moſt beautiful of 
minerals. It has not yet been found except in that iſland. It is found in differ- 
ent ſtates, in ochres of every ſhade, in the argillaceous ſandy ore, in cryſtallized 
ore, and in hematites. The cryſtallized is the moſt common, the pureſt, and 
moſt beautiful, Its form, as well as colour, varies much. The ſhades are green, 
red, black, yellow, brown, blue, and violet; and ſome exhibit all the various 
and lively colours of precious ſtones, though this brilliant appearance becomes 
tarniſhed by the moiſture of the air. This ore 1s very ponderous and hard, and 
frequently mixed with copper pyrites. Acids do not attack it, neither is it affect- 
ed by the magnet, at leaſt while in the maſs : I do not find that this ore has been 
well analyſed. Some writers pretend that ſulphur is the mineralizer, and others 
fixed air; but from its great reſemblance to the combinatjpn of iron with water 
in the experiment of the gun barrel (ſee Alx INFLAMMABLE), it appears likely 
that that fluid, as one of its principles, enters into the iron ore of the Ile of Elba. 
Hematites exiſts in conſiderable abundance in the iron mines of ancient formation. 
Ft is formed in the manner of ſtalactites and ſtony concretions. In general it poſſeſſes 
conſiderable hardneſs, ſo as ſometimes to give fire with ſteel. The varieties are; 
1. Blackiſh hematites; fracture, vitreous, and ſometimes ſhining ; texture, fibrous 
or ſtriated ; Eolour brown black, but reddiſh when pounded.. It gives fire with 
ſteel, becomes darker coloured, and as it were ſcaly, by ignition.—2. Red hema- 
"Lites, - This is chiefly entitled to the name of blood-ſtone, from its colour. It is 
very heavy, ponderous, ſtriated, and as if cryſtallized, or in ſmall globules; 
called kidney ore. —3. Yellow hematites. This differs from the preceding, from 
the degree of the calcination of its metallic part, in the ſame manner as yellow 
ochre differs from red. | Ci» #- „„ 

The ſpecular iron ore, mentioned by Mongez among thecalciformores of iron, 
zs eaſily diſtinguiſhed by its brilliant facets, which often reſemble poliſhed ſteel. 
It is diſtinguiſhed from the iron ore of Elba by a ſmall portion of ſulphur which. 
it contains. It is plentifully found at Mount D'Or in Auvergne. 

Emery is an ore of iron, which has the appearance of a very eompact granular 
ſtone, of a blackiſh, grayiſh, or brown colour. By calcination it becomes brown 
or red, and, as Mongez ſays, harder than before. Kirwan thinks it to be a mix- 
ture of the red and white calces of iron with ſome unknown ſtony ſubſtance, per. 
haps tripoli. It is uſed as a grinding and poliſhing powder, and is ſcarcely 
e in hardneſs to any ſubſtance but the diamond. Its ſpecific gravity is 
ray colour. It is never wrought 


Me 


from 3,008 to 4, ooo. The beſt ſort is of a dark 
as an iron ore. . f | 
The white, or ſparry. iron ore, or ſtaklſtein of the Germans, conſiſts, ac- 
earding to Bergman, ofthe brown calx of iron united with the white calx of 
manganeſe, and mild calcareous earth, in various proportions. Bayen“ exa-. 
mined a ſpecimen from Germany of the beſt ſteel ore, and found it contain two- 
thirds iron, and the reſt fixed air, except a ſmall portion of zinc. The figure of; 
this ore is either irregular or rhomboidal; frequently tranſparent ; its texture 
fcaly, lamellar, granular, or cellular. Sometimes it poſſeſſes a ſtalactitical form; 
- *- Journal de Phyſ. vii. 213. As this chemiſt did not reduce his iron beyond the ftate- of a mag: 
netical powder, I thiak he overlooked the nickel, which is magnetical, like iron, and alſo affords a. 
Feen ſalt with vitriolic acid. | 
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and is ſometimes found in blackiſh brown powder. Its colour, when freſh 
dug, is whitiſh, but by expoſure to the air it becomes gray, brown, reddiſh, 
yellowiſh, or black. Its ſpecific gravity is from 3.6 to 4.0. It does not give 


fire with ſteel, unleſs by virtue of particles of quartz or pyrites, with which it id 
frequently interſperſed. In the fire it decrepitates, grows black, becomes magnetic, 
and loſes about one-third of its weight by the extrication of fixed air. One hun- 


dred parts of this ore from Eiſenartz, in Stiria, afforded Bergman 38 of the 
brown calx of iron, 24 of the white calx of manganeſe, and 38 of mild calcareous. 
earth. The iron anſwering to this quantity of calx is about 32 parts or one-third- 
of the whole. 

Iron mineralized by ſulphur is moſtly diſtinguiſhed by the name of - pyrites.. 
It ſeldom contains iron in ſufficient quantity to be extracted with profit, not only 
becauſe a long continued heat is required to drive off the laſt portions of ſulphur, 
but likewiſe becauſe the iron uſually proves of a bad quality. This ore has various 
degrees of hardneſs and conſiſtency ; is of a pale yellow colour, ſometimes ap- 
proaching that of gold, a circumſtance which, added to its conſiderable weight, 
often aitracts the attention of the unſkilful, who imagine it to contain gold. It 
gives plenty of ſparks with the ſteel, and emits an odour of ſulphur. In the fire it 


cracks or decrepitates, burns with a blue flame, and aſſumes a dull brown colour: 


in the air it effloreſces, is decompoſed, its ſulphur becomes acidified, unites with 
the iron and clay which are preſent in its compoſition, and with theſe forms 
vitriol and alum, for the obtaining both of which this mineral is wrought, Its- 
varieties are, 1. In irregular maſſes. 2. In balls of various fizes diſſeminated in- 


= 


** 


chalk. 3. In ſtalactites, 4. In cubes, frequently found in clay. 5. In hard 


cryſtals called marcaſite. | | | 

The brown or reddiſh- brown ferruginous pyrites is called the hepatic iron: 
ore. It is either ſpherical, or in cubes, or other regular forms: has no metal- 
lic luſtre, does not eaſily give fire with ſteel, and is incapable of vitriolization. 
It contains much leſs ſulphur and more iron chan the yellow pyrites, but the 
metal it yields is brittle. =. * | | 


* 


Gray iron ore has a ſhining metallic appearance, and commonly gives fire with 


ſteel. It is not at all magnetic, and, whenfcratched, gives a red trace. It yields. 


from 40 to 66 per cent. of cold ſhort iron. This property is derived from phoſ- 
phorus, or its acid, which exiſts in the ore. 


There are two ores of iron which contain plumbago united with iron. One 


is ſhining black, of a ſcaly texture, and more or leſs magnetic, called black Eiſen 


Rahm or glimmer, by the Germans; the other is red, and differs from the preced- 


ing only in not being magnetic before calcination.. 

A blue combination of iron is found. interſperſed in clays in Finland, 
Scania, and elſewhere. Bergman calls it Native Pruſſian Blue, Sometimes 
the clays have a blue colour at their ſurface, and ſometimes they aſſume that 
colour ſoon after being dug out of the ground. It is eaſily ſeen that the ore 
is ferruginous, and highly loaded with combuſtible matter; for it burns with 
a flame, and becomes red and magnetical. A mild heat renders this ſubſtance 
green, and a ſtronger converts it into black ſcoria. Alkalis, as well as acids, 
diſſolve this blue: powder, and. deſtroy its colour, which nevertheleſs. appears: 
again when precipitated from an acid by an alkali, or by an-alkali from an acid; 
but commonly it is greeniſh, and ſoon, becomes white. If-an,infuſion-of.tea- or 


nut galls be poured on this. whitiſh ſediment, it reſumes its firſt; colour. From. 
theſe. details it appears, as Bergman remarks, that this, blue, though analogous. 
| © | | ; to 
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to the artificial Pruſſian blue, differs nevertheleſs from it in intenſity, by the 


manner of its production and other peculiar qualities. It preſerves its colour in 
„water, but becomes black in oils. | | 

14,8 For, the methods of analyſis of the ores of iron, as well as its chemical proper- 
Tres and ſeveral ſtates, fee the article Ido. But from the extenſive importance 
- of this metal, I ſhall here add the methods of treatment in the large way, from 
Keit's notes to Macquer's Dictionary, article SMEL TING. | 

Moſt ores of iron require to be roaſted previouſly to their fuſion ; ſome more 
Alighrly, and others with a more violent and longer continued fire. Thoſe which 
contain much fulphur, arſenic, or vitriolic acid, require a long continued and 
repeated roaſting, that the volatile matters may be expelled. Of this kind is the 
black iron ore, from which the Swediſh iron is ſaid to be obtained. + 

Some ores require a very ſlighe roaſting, only that they may be dried and ren- 
dered friable; ſuch are the ores called bog ores: and others, which being in a 
calcined ſtate, and containing little ſulphureous matter, would, by a further cal- 
cination, be rendered leſs capable of being reduced to a metallic ſtate, 

The roaſting of ores of iron is performed by kindling piles, conſiſting of 
ftrata of fuel and of ore placed alternately upon one another, or in furnaces 
ſimilar to thoſe commonly employed for the calcination of lime ſtone. | 

The next operation is the fuſion or ſmelting of the ore. This is generally 

rformed in furnaces or towers from 20 to 30 feet high, in the bottom of which 
is a baſon for the reception of the fluid metal. When the furnace is ſufficiently 
heated, which muſt be done at firſt very gradually, to prevent the cracking of 
the walls ; a quantity of the ore is to be thrown in, from time to time, at the top 
of the furnace, along with a certain quantity of fuel and of lime-ſtone, or what- 


ever other flux is employed. While the fuel below is conſumed by the fire ex- 


cited by the wind of the bellows, the ore, together with its proportionable quan- 
tity of fuel and of flux, fink gradually down, till they are expoſed to the greateſt 
heat in the furnace. There the ore and the flux are fuſed, the metallic particles 
are revived by the fuel, are precipitated by means of their weight through the 
ſcoria formed of the lighter earthy parts of the flux and of the ore, and unite in 
the baſon at the bottom of the furnace, forming a maſs of fluid metal covered by 
àa glaſſy ſcoria. When a ſufficient quantity of this fluid metal is collected, which 

is generally twice or thrice in 24 hours, an aperture is made, through which the 
nietal flows into a channel or groove made in a bed of ſand; and from thence into 
ſmaller lateral or connected channels, or other moulds. There it is cooled, be- 
comes ſolid, and retains the forms of the channels or moulds into which it flows. 
The piece of iron formed in the large channel is called a ſow, and thoſe formed in 
the ſmaller channels are called pigs. Sometimes the fluid iron is taken out of the 
furnace by means of ladles, and poured into moulds, ready prepared, of ſand 


or of clay, and is thus formed into the various utenſils and inſtruments for which 
caſt iron is a proper material. 


The ſcoria muſt be from time to time allowed to flow out, when a conſider- 
able quantity is formed, through an aperture made in the front of the furnace for 
that purpoſe. A ſufficient quantity of it muſt, however, be always left to cover 
the ſurface of the melted jfon ; elſe the ore which would fall upon it, before the 
ſeparation of its metallic from its unmetallic parts, would leſſen the fluidity and 


injure the purity of the melted metal. This ſcoria ought to have a certain de- 


gree of fluidity ; for if it be too thick, the revived metallic particles will not be 
able to overcome its tenacity, and collect together into drops, nor be precipitated. 
| . Þ | Accordingly, 
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Accordingly, a ſcoria, not ſufficiently fluid, is always found to contain much 
metal. If the ſcoria be too thin, the metallic particles of the ore will be precipi- 
tated before they are ſufficiently metallized, and ſeparated from the earthy andy 
unmetallic parts. A due degree of fluidity is given to the ſcoria, by apphy ing 
proper heat, and by adding fluxes ſuited to the ore. | . = 8 
Some ores are fuſible without addition, and others cannot be ſmelted without 
the addition of ſubſtances capable of facilitating their fuſion. : 
The fuſible ores are thoſe which contain ſulphur, arſenic, or are mixed with 
ſome fuſible earth. | : | 
The ores difficultly fuſible are, thoſe which contain no mixture of other ſub- 
ftance. Such are moſt of the ores which contain iron in a ſtate nearly metallic. 
As iron itſelt, when purified. from all heterogeneous matters, is ſcarcely. fuſible 
without addition, fo the metal contained in theſe purer kinds of ores cannot be 
eaſily extracted without the addition of ſome fuſible ſubſtance. 2. Thoſe which 
are mixed with ſome very refractory ſubſtance. Some of theſe refractory ores 
contain arſenic; but as this ſubſtance facilitates the fuſion of iron, we may pre - 
ſame that their refractory quality depends upon a mixture of ſome -unmetallic 
earth or other untufble ſubſtance. The earth which is mixed with the common 
calciform ores is in conſiderable quantity, and is ſometimes. calcareous, ſometimes - 
filiceous, and ſometimes argillaceous. | 
Keir thinks it probable- that the fuſibility of ſome ores may greatly depend on 
the degree of calcination to which the metal contained in them has been reduced; 
ſince we liave reaſon to believe, that, by a very perfect calcination, ſome metals, 
at leaſt, may be reduced to the ſtate of an earth almoſt unfuſible, and ſcarcely. 
3 capable of reduction; and fince we know, that in every calcination. and ſubſe- 
3 quent reduction of a given quantity of any imperfe& metal, a perceptible part of 
1 that quantity is always loſt or deſtroyed, however carefully theſe operations may 
have been performed. That ſome of theſe ores are already too much calcined, 
M appears from the inſtance above-mentioned of the bog ores, which are injured by 
I roaſting ; and even the great height of the common ſmelting furnaces, although 
a advantageous to many ores that require much roaſting, is faid to be injurious to 
1 thoſe which are already too much calcined, by expoſing them to a further calci- 
nation, during their very gradual defcent, before they arrive at the hotteſt part of 
the furnace, where they are fuſed. * ä 
But, as too violent calcination renders ſome ores difficultly fuſible; ſo, too 
ſlight calcination of other ores injures the purity of the metal, by leaving much 
of the ſulphureous or other volatile matter, which ought to have been expelled. 
j Various ſubſtances are added to aſſiſt the fuſion of ores difficultly fuſible. . 
1 Theſe are: 1. Ores of a fuſible quality, or which being mixed with others of a 
| very different quality, become fuſible: accordingly in the great works for ſmelt- 
1 ing ores of iron, two or more different kinds of ores are commonly mixed, to 
9 facilitate the fuſion, and alſo to meliorate the quality of the iron. Thus an ore 
9 yielding an iron which is brittle when hot, which quality 1s called red-ſhort, and | 3 
1 another ore which produces iron brittle when cold, or cold- ſhort, are often mixet | * 
together; not, as is ſometimes ſuppoſed, that theſe qualities are mutually de- 
| ſtructive of each other, but that each of them is diminiſhed in the mixed maſs of 
= iron, as much as this maſs is larger than the part of the maſs originally poſſeſſed 
1 of that quality. Thus, if from two ſuch ores the mals of iron obtained conſiſts of 
1 equal parts of cold - hort and of red - ſnort iron, it will have both theſe qualities, „„ YN 
© but will be only half as.cold-ſhortas iron obtained ſolely from one of the. ores, _ | | Y 
2 | 4 | : | 
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Thalf as red-(hort as iron obtained only from the other ore. 2. Earths and ones 
are alſo generally added to facilitate the, fuſion of iron ores. Theſe are ſuch as 
are fuſible, or become fuſible when mixed with the ore, or with the earth ad- 


FB ng to it. Authors direct, that, if this earth be of an argillaceous or ſiliceous 
nature, limeſtone or ſome calcareous earth ſhould be added; and that if the ad- 
herent earth be calcareous, an argillaceous or filiceous earth ſhould: be added; 


becauſe theſe two earths, though fingly unfuſible, yet, when mixed, mutually 
promote the fuſion of each other: but as lime-ſtone is almoſt always added in 
the ſmelting of iron ores, and as in ſome of theſe, at leaſt, no argillaceous or 
filiceous earth appears to be contained, Keir is inclined to believe, that it generally 
Facilitates the fuſion, not merely by uniting with thoſe earths, but by uniting 
with that part of the ore which is moſt perfectly calcined, and leaſt diſpoſed to 
metallization; fince we know, that by mixing a calciform or roaſted ore of iron 
with calcareous earth, without any inflammable matter, theſe two ſubſtances may 
be totally vitrified. See Experiments made upon Quick-lime, and upon Iron, 
by Mr. Brandt, in the Swediſh Memoirs for the years 1749 and 1751. Calcareous 
earth does indeed ſo powerfully facilitate the fuſion of iron ores, that it deſerves 
to be conſidered whether workmen do not generally uſe too great a quantity of 
it, in order to haſten the operation. For when the ſcoria is rendered too thin, 
much earthy or unmetallized matter is precipitated, and the caſt iron produced 
is of too vitreous a quality, and not ſufficiently approximated to a true metallic 
Hate. FOI 
Some authors pretend, that a principal uſe of the addition of lime-ſtone in the 
ſmelting of iron ores is to abſorb the ſulphur, or vitriolic acid, of theſe ores : but, 
as we have already obſerved, a hepar of ſulphur is formed by that mixture of 
calcareous earth and ſulphur, which is capable of diſſolving iron in a metallic 
ſtate; and thus the quantity of metal obtained from an ore not ſufficiently diveſted 
olf its ſulphur, or vitriolic acid, (which, by uniting with the fuel, is farmed into 
A ſulphur during the ſmelting) muſt be conſiderably diminiſhed, though rendered 
purer by addition of calcareous earth: hence the utility appears, of previouſly ex- 
pelling the ſulphur and vitriolic acid from the ore by a ſufficient roaſting. 3. 
| The ſcoria of former ſmeltings is frequently added to aſſiſt the fuſion of the ore; 
and when the ſcoria contains much iron, as ſometimes happens in ill- conducted 
operations, it alſo increaſes the quantity of metal obtained. | 
_.. The quantity of theſe fuſible matters to be added, varies according to the na- 
ture of the ore; but ought in general to be ſuch, that the ſcoria Thall have its 
requiſite degree of thinneſs, as is mentioned above. 
The fuel uſed in moſt parts of Europe for the ſmelting of ores of iron is char- 
coal. Lately, in ſeveral works in England and Scotland, iron ore has been 


{melted by means of pit-coal, previouſly reduced to cinders or coaks, by a kind 


of calcination ſimilar tothe operation for convert ing wood into charcoal, by which 
the aqueous and ſulphureous parts of the coal are expelled, while only the more 
fixed bituminous parts are left behiad. In France, pit-coal not calcined has 
| been tried for this purpoſe, but unſucceſsfully. The uſe of peat has alſo been in- 


troduced in ſome parts of England. : | 
The quality of the iron depends confiderably upon the quality, and alſo upon: 


the quantity of the fuel employed. Charcoal is fitter than coaks for producing 
an iron capable of being rendered malleable by forging. 

The quantity of fuel, or the intenſity of the heat, muſt be ſuited to the greater 
ar leſs fuſibility of the ore. Sulphureous and other ores cably fuſible require 
| | "Ta a | leſs 
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Jeſs fuel than ores difficultly fuſible. In general, if the-quantity of fuel be too 
ſmall, and the heat not ſufficiently intenſe, all the iron will not be reduced, and 
much of it will remain in the ſcoria, which will not be ſufficiently thin. This 
defect of fuel may be known by the blackneſs and compaQtneſs of the ſcoria, by 
the qualities of the iron obtained, which in this caſe is hard, white, light, inter- 
mixed with ſcoria, ſmooth in its texture, without ſcales or grains, rough and 
convex on its ſurface, and liable to great loſs of weight by being forged; and 
laſtly, it may be known by obſerving the colour and appearance of the drops of 
metal falling down from the ſmelted ore, and of the ſcoria upon the ſurface of 
the fluid metal, both which are darker coloured than when more fuel is uſed. 
When the quantity of fuel is ſufficiently large, and the heat is intenſe enough, the 
iron is darker coloured, denſer, more tenacious, contains leſs ſcoria, and is there- 
fore leſs fuſible, and loſes lefs of its weight by being forged. Its ſurface is alſo 
ſmoother and ſomewhat concave; and its texture is generally granulated. The 


ſcoria in this caſe is of a lighter colour and leſs denſe. The drops falling from 


the ſmelting ore, and the liquid ſcoria in the furnace, appear hotter and of a 


brighter colour. When the quantity of fuel is too great, and the heat too in- 


tenſe, the iron will appear to have a ſtill darker colour, and more conſpicuous 
grains or plates ; and the ſcoria will be lighter, whiter, and more ſpongy. The 
drops falling from the ſmelted ore, and the fluid ſcoria, will appear to a perſon 
looking into the furnace through the black hole to be very white and ſhining hot. 
The quantity of charcoal neceſſary to produce five hundred weight of iron, when 
the ore is rich, the furnace well contrived, and the operation ſkilfully conducted, 
p computed to be about forty cubic feet; but is much more in contrary circum- 
nces. 9; : 

The time during which the fluid metal ought to be kept in fuſion before it is 
allowed to flow out of the furnace, muſt be alſo attended to. In ſome works the 
metal is allowed to flow out of the furnace every fix or eight, and in others only 
every ten or twelve hours. Some workmen imagine, that a conſiderable time-1s 
neceflary for the concoction of the metal. This is certain, that the iron under- 
goes ſome change by being kept in a fluid ſtate; and that if its fuſion be pro- 
longed much beyond the uſual time, it is rendered leſs fluid, and alſo its cohe- 
ſion, when it becomes cold, is thereby greatly diminiſhed. - The quantity of 
iron daily obtained from ſuch a furnace as is above deſcribed, is from two to five. 
tons in 24 hours, according to the richneſs and fuſibility of the ore, to the con- 
ſtruction of the furnace, to the adjuſtment of the due quantity of flux and of 
fuel, and to the ſkill employed in conducting the operation. 

The quality of the iron is judged by obſerving the appearances during its 
flowing from the furnace, and when it is fixed and cold. If the fluid iron, while 
it flows, emits many and large ſparkles ; if many brown ſpots appear on it while 
it is yet red-hot; if, when it is fixed and cold, its corners and edges are thick and 
rough, and its ſurface is ſpotted ; it is known to have a red-ſhort quality. If, in 
flowing, the iron ſeems covered with a thin glafſy cruſt, and if, when cold, its 
texture be whitiſh, it is believed to be cold-ſhort. M. Reaumur ſays, that dark- 
coloured caſt-iron is more impure than that which 1s white. The Marquis ge 
Courtivron is of a contrary opinion. But no certain rules for judging of the qua- 
lity of iron before it be forged can be given. From brittle caſt-iron, ſometimes 
ductile forged-iron is produced. Caſt- iron with brilliant plates and points, when 
forged, becomes ſometimes red. ſhort, and ſometimes cold-ſhort. Large ſhining 


7 plates, large cavities called eyes, want of ſufficient denſity, are almoſt certain 
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marks of bad iron; but whether it will be cold or red-ſhort cannot be affirmed 
till it be forged. Whitene of colour, brittleneſs, cloſeneſs of texture, and 
hardnefs, are given to almoſt any caſt-iron by ſudden cooling; and we may ob- 
ferve, that in general the whiter the metal is, the harder it is alſo, whether theſe - 
properties proceed from the quality of the iron, br from ſudden cooling; and 
that, therefore, the darker coloured iron is fitter for being caſt into moulds, be- 
cauſe it ſeems capable of being filed and poliſhed, eſpecially after it has been 
expoſed, during ſeveral hours, to a red heat in a reverberatory furnace, and 
very gradually cooled. This operation, called by the workmen annealing, changes . 
the texture of the metal, renders it ſofter, and more capable of being filed than 
before, and alſo confiderably leſs brittle. 

It is in fact capable of being ſoftened by annealing, and hardened by ſudden; 
cooling like ſteel, through the heat regained, for theſe changes are greater... 

Many artiſts avail themſelves of this property to advantage. See IRox. 

In Navarre, and in ſome of the ſouthern parts of France, iron ore is ſmelted 
in furnaces much ſmaller, and of a very different conſtruction from thoſe above 
deſcribed. A furnace of this kind conſiſts of a wide-mouthed copper caldron, 
the inner ſurface of which is lined with: maſonry a foot thick. The mouth of 
the caldron is nearly of an oval orelliptic form. The ſpace.or cavity contained 
by the maſonry is the furnace in which the ore is ſmelted. The depth of this 


cavity is equaFto two feet and a half; the larger diameter of the oval mouth of 


the cavity is about eight feet; and its ſmaller diameter is about ſix feet: the ſpace 
of the furnace is gradually contracted towards the bottom, the greateſt diameter 
of which does not exceed fix feet: eighteen inches above the bottom is a cylin- 


drical channel in one of the longer ſides of the caldron and maſonry, through 


which the nozzle of the bellows paſſes. This channel, and alſo the bellows-pipe, 
are {© inclined, that the wind is directed towards the loweſt point of the oppoſite 
fide of the furnace. Another eylindrical channel is in one of the ſhorter ſides of 
the furnace, at the height of a few inches from the bottom, which is generally 
kept cloſed, and is opened occaſionally to give Paſſage to the ſcoria; and above 
this is a third channel, in the ſame fide of the furnace, through which an iron 
 nſtyument-is-eccaſfionally introduced to ſtir the fluid. metal, and to aſſiſt, as is 
faid, the ſeparation of the ſcoria from it. The greateſt height of this channel is 
at its external aperture on the outſide of the furnace, and us ſmaller height is at 
its internal aperture, fo that the inſtrument. may be directed towards the bottom 
of the furnace; but the ſecond channel below it has a contrary. inclination, that 
when an opening is made, the ſcoria may flow out of the furnace into a baſon placed 
for its. reception. When the furnace is heated ſufficiently, the workmen begin to 
throw into it alternate charges of charcoal; and of ore previouſly roaſted. They 
take care to throw the charcoal chiefly on that ſide at which the wind enters, and 
the ore at the oppoſite fide. At the end of about four hours a maſs of iron is 
collected at the bottom of the furnace, which is generally about fix hundred 
weight: the bellows are then ſtopt; and when the maſs of iron is become ſolid, . 
the workmen raiſe it from the bottom of the furnace, and place 'it, while yer. 
ſoft, under a large hammer, where it is forged.. The iron produced in theſe 
furnaces is of the beſt quality; the quantity is alſo very conſiderable, in propor- 
tion to the quantity of ore, and. to the quantity of fuel employed. In theſe 
farnaces no lime-ſtone or other ſubſtance is uſed to facilitate the fuſion of the 
ore. We ſhould receive much inſtruction concerning the ſmelting of iron ore, 
if we knew. upon what part of the proceſs or circumſtance the excellence of the 
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iron obtained in theſe. furnaces depends; whether on the quality of the ore; on 
the diſuſe of any kind of flux, by which the proportion of vitreous or earthy 
matter, intermixed with the metallic particles, is diminiſhed ; on the forging 
while the iron is yet ſoft and hot, as the Marquis de Courtivron thinks ; or on 
ſome other cauſe not obſerved. 13 „ 

To ſeparate the impurities from caſt- iron, and to unite the metallic parts mote 
cloſely and compadi ly, and thus to give it the ductility and tenacity which render 


this metal more uſeful than any other, are the effects produced by the following Fl 


# 


"operations : e : 3 5 
Ihe firſt of theſe operations 1s a fuſion of the iron, by which much of its im- 
purities is ſeparated in form of ſcoria; and by the fecond operation, a further 

and more complete ſeparation of theſe impurities, and alſo a cloſer compaction 
of the metallic particles, are effected by the application of mechanical force or 

preſſure, by means of large hammers. 5 | g 
Some differences in the conſtruction of the forge or furnace, in which the 


fuſion or refining of caſt-iron is performed, in the method of conducting the 


operation, and in ſome other circumſtances, are obſerved to occur in different 
places. The following, extracted by Keir from Swedenborgius, is the German 
method. ; 255 

The fuſion of the caſt-iron, which is to be rendered malleable, is performed 
upon the hearth. of a forge ſimilar to that uſed by blackſmiths : at one ſide of 
this hearth is formed a cavity or fire-place, which 1s intended to contain the fuel 
and the iron to be melted; this fire-place is twenty inches long, eighteen inches 
broad, and twelve or fourteen inches deep; it is bounded on three ſides by thtee 
plates of caſt-iron placed upright, and on the fourth fide, which is the front, or 
that part neareſt to which the workmen ſtand, by a large forge hammer, through 
the eye of which the ſcoria is at certain times allowed to flow. The floor alſo of 
the fire-place is another caſt-iron plate. The thickneſs of thele plates is from two 
to four inches. One of the upright fide plates reſts againſt a wall, in an aper- 
ture through which a copper tube, called the'turgere, 1s lated with clay. This 
tube is a kind of caſe or covering for the pipe of a pair of bellows placed behind 


the wall, and its direction is therefore parallel to that of the bellows- pipe; but 


it advances about half a foot further than this pipe into the fire- place, and thus 
gives greater force to the air, which it keeps concentrated, or prevents the diver- 
gency of the air, till it is requiſite to act. The tube reſts upon the upper edge 

of the ſide- plate which leans againſt the wall, nearer to the back part than to the 
front of the fire-place, and in ſuch an oblique direction, that the wind ſhall be 
impelled towards the furtheſt part of the floor of the fite-place, or where this 
floor is interſected by the oppoſite ſide- plate. The obliquity of the turgere ought 
to vary according to the quality of the iron: and therefore, in every operation it 
may be ſhifted till its proper poſition is found. The more nearly its direction 
approaches to a horizontal plane, the more intenſe is the heat; but a larger quan- 
tity of fuel is conſumed than is even proportional to the increaſe of heat, becauſe 
the flame is not then ſo well confined. When the iron is eaſily fuſible, great 
heat is not required: the turgere may then decline conſiderably from the hori- 


Zontal plane, and thus fuel may be ſaved. This turgere, though made of copper, 


a metal more eaſily fuſible than iron, is preſerved from fuſion by the conſtant pa- 
Jage of cold air through it. It muſt be carefully kept open, and cleanſed from 
the ſcoria, which would be apt to block its cavity, by which not only the heat 
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would be too much diminiſhed for the ſueceſs of the operation, , but the bes it- 
ſelf would be melted. 

To prepare for the fuſion, a quantity of ſcoria of a former operation is rn 
into the fire-place, till one-third part of this be full; and then the remaining 
two-thirds of the fire: place are to be filled with ſmaller fcoria, coal -· duſt, and 
ſparks ejected from hot iron. Theſe matters, being fuſible, form a bath for the 
reception of the iron when melted. Upon this bed of ſeoria the maſs of caſt- 


iron to be melted is placed; ſo that one end of it ſhall be within the fire-place, 


oppoſite to the turgere, and at the diſtance of about four or five inches from its 
aperture; and the other end ſhall ſtand without the fire-place, to be puſhed in as 
the former is melted. The upper fide of the maſs of iron ought to be in the ſame 
horizontal plane as the upper part of the orifice of the turgere; that the wind 
may, by means of the obliquity of its courſe, ftrike upon and paſs along the 
under-fide of the maſs : but if the iron be difficultly fuſible, the turgere is to be 
diſpoſed more horizontally, fo that the wind ſhall ſtrike directly upon the maſs of 


iron; and that one part of the blaſt ſhall graze along the upper ſurface, and the 


other part along the under-ſurface of the iron. The maſs of iron weighs generally 
from 200 to 400 pounds. Sometimes two or three ſmaller maffes are put one 
above another, ſo as not to touch. When thele are of different qualities, the cold- 
ſhort piece is placed undermoſt, that being more unfufible than the red-ſhort.. 
The iron being placed, charcoal. powder is thrown on both ſides; and coals are 
accumulated above, fo as to cover entirely the iron. 

The coals are then to be kindled, and the bellows are made to blow, at gl 
ſlowly, and afterwards with gradually increaſed force. The iron is liquefied by 
degrees, and flows down in drops through the melted ſcoria to the bottom of the 
fre- place; during which the workmen frequently turn the iron, fo that the end 
oppoſed to the blaſt of wind may be equally expoſed to heat, and uniformly fuſed. 
While the coals are conſumed, more are thrown on, fo that the whole may be 
kept quite covered. During the operation, a workman frequently ſounds the 
bottom and corners of the fire-place, by means of a bar or poker, raiſes up any 
maſs of metal which he finds adhering to theſe, and expoſes em to the greateſt 
heat, that they may be more perfectly fuſed. 


When all the iron is fuſed, no more coals are to be added, but the melted 


maſs is to remain half uncovered for ſome time; during which the iron boils and 
bubbles, and its ſurface ſwells and riſes higher and higher. When the iron has 
riſen as high as the upper-edge of the fire-place, the coals upon its ſurface muſt 
be removed; and by thus expoſing it to cold air, its ebullition and ſwelling ſub- 


fide. In this ſtate, or coction, the iron is kept during half an hour, or more, by 


adding occafionally pieces of good coal, which maintain a ſufficient heat, without 
covering entire the ſurface of the maſs. During this coftion, the workmen allow 
the orifice of the turgere to be half ſtopped up by the ſcoria, that the air may not 
blow upon the iron with all its force, by which it would be too much cooled. 


Accordingly, when they think that the coction has continued ſufficiently long. 


they clear the paſſage of the turgere, and the mafs is ſoon cooled by the cold air: 
at the ſame time alſo, they open a paſſage in the eye of the hammer placed in the 
front of the fire- place, through which ſome of the ſcoria is allowed to flow out. 
When the iron has become ſolid, the bellows are ſtopt, the coals are removed, 

and the maſs is left during an hour ; and then the workmen raiſe it from the fire- 
place, turn it upfide wry and proceed to the ſecond coction or fuſion of the iron. 


For 
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For this ſecond operation, the maſs is to be ſo placed that one part of it ſhall 
reſt upon the turgere, and the other upon the ſcoria remaining in the fire-place, 
This ſcoria is to be diſpoſed in an oblique direction, parallel to the turgere, by 
which means the wind of the bellows is obliged to paſs all along the under fide 
of the maſs of iron. About the ſides of the maſs; charcoal - powder and burnt aſhes 
are thrown ; but towards the turgere, dry and entire pieces of coals are placed 
to maintain the fire. When theſe are kindled, more coals are added, and the fire 
is gradually excited. The workman attends to the direction of the flame, that it 
paſs equally along under the ſurface of the iron, quite to the further extremity, 


and that it do not eſcape at the ſides, nor be reverberated back towards the tur- 


gere, by which this copper tube might be melted. During this fuſion, pieces of 
Tron are apt to be ſeparated from the maſs, and to fall down unfuſed to the 
bottom and corners of the fire-place. Theſe are carefully to be ſearched for and 
expoſed to the greateſt heat till they are melted. When the whole maſs is thus 
brought into perfect fuſion, the coals are removed, and the wind blowing on its 
furface, whirls and diſſi pates the ſmall remaining pieces of ſcoria, and ſparks 


thrown out from the fluid iron. This jet of fire continues about feven or eight 


minutes, and the whole operation about 'two hours. In this ſecond fuſion the 
ſcoria is to be thrice removed, by opening a paſſage through the eye of the ham- 
mer. The firſt time of removing the ſcoria is about twenty minutes from the 
kindling of the fire; the ſecond time is about forty minutes after: the firſt; and 
the third time is near the end of the operation. TEE Oe : 
The maſs is then removed from the hearth, and put upon the ground of the 
forge; where it is cleanſed from ſcoria, and beat into a more uniform ſhape. It 
is then placed on an anvil, where, by being forged, it receives a form nearly 
cubical. This maſs is to be divided into five, ſix, or more pieces, by means of 
a wedge ; and theſe are to be heated and forged till they are reduced to the form 
of the bars commonly ſold. \ | 
In ſome forges the iron is fuſed only once, and in others it ſuffers three fuſions; 
by which it is faid to be rendered very pure. Where only one fuſion is practiſed, 
it is called the French method. In this no greater quantity of iron is fuſed at 
once than is. ſufficient to make one bar. The fire- place is of conſiderable leſs 
dimenſions, and eſpecially is leſs deep than in the German method above deſcrib- 
ed. The fire is alſo more intenſe, and tbe proportion of fuel conſumed to the 
iron is greater. The iron, when melted, is not kept in a ſtate of ehullition, as is 
above deſcribed; but this ebullition is prevented by ſtirring the fluid maſs with 
an iron bar, till it is oo agulated and becomes ſolid. | | | 
By theſe operations, fuſion afd forging, the iron loſes about ; parts of its 
former weight, ſometimes more, and ſometimes leſs, according to the quality of the 
calt-iron employed]; it is purified from the vitreous: and earthy parts which were 
intermixed with it; its metallic particles are more cloſely compacted, its texture 
is changed, and it is rendered more denſe, ſoft, and malleable, tough, and diffi- 
cultly fuſible. | : | 
The degrees, however, of theſe qualities vary much in different kinds of iron. 
Thus ſome iron is tough and malleable, both when it is hot and when it is cold. 
This is the beſt and moſt uſeful jron. It may be known generally by the equable 
ſurface of the forged bar, which is free from tranſverſe fiſſures or cracks in the 
edges; and by a clear, white, ſmall-grained, or rather fibrous texture. Another 
kind is tough when it is heated, but brittle when it is cold. This is called cold » 
ſhort iron, and is generally known by s- of large ſhining Pn 
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wichout any fibres. It is leſs liable to ruſt than other iron. A third kind of iron, 
called red: ſhort, is brittle when hot, and malleable when cold. On the ſurface 


and edges of the bars of this kind of iron, tranſverſe cracks or fiſſures may be 
ſeen; and its internal colour is dull and dark. It is very liable to ruſt. Laſtly, 
ome iron is brittle, both when hot and when cold. ._ | ara 
Many authors aſſert that the red-ſhort quality of iron proceeds from ſome 
ſulphur or vitriolic acid being contained in it, becauſe ſulphur is known to pro- 
duce this effect when added to iron, and becauſe the iron obtained from pyritous 
and other ſulphurared ores has generally this quality. It is with more probability 
aſſerted by others to ariſe from arſenic; but | know of no direct experiments 
wbich aſcertain this fact. 5 | 
The cauſe of the cold-ſhort quality of iron is well aſcertained toariſe-from 
the preſence of phoſphorus, or its acid. | £344 
In one bar frequently two or more different kinds of iron may be obſerved, 
which run all along its whole length; and ſcarcely a bar is ever found of entirely 
pure and homogeneous iron. This difference probably proceeds from the prac- 
tice we have mentioned of mixing different kinds of ores together in the ſmelting, 
and alſo from the: practice of mixing two or more pigs of caſt-iron of different 
qualities in the finery of theſe; by which means the red · ſhort and the cold- ſhort 
qualities of che different kinds are not, as we have already remarked, mutually 


eounteracted or deſtroyed by each other; but each of theſe qualities is diminiſned 


in the mixed maſs of iron, as much as this maſs is larger than the part of the 
mals originally poſſeſſed of that quality: that is, if equal parts of red-ſhort and of 
cold - hort iron be mixed together, the mixed maſs will be only half as red. ſhort 


as the former part, and half as. cold-ſhort :as the latter. For theſe different 


kinds of iron ſeem as if they were. only capable of being inter woven and diffuſ 


through each other, but not of being intimately united or combined. Aer 
The quality of forged iron may be known by the texture which appears on 


breaking a bar. The beſt and tougheſt iron is that which has the moſt fibrous 


texture, and is of a clear grayiſh. colour. This fibrous appearance is given by 
the reſiſtance which the particles of the iron make to their rupture. The next 
beſt iron is that whoſe texture conſiſts of clear whitiſh ſmall grains, intermixed 
with fibres. Theſe two kinds are malleable, both when hot and when cold, - and 
have great tenacity, Cold-ſhort iron is known by a texture conſiſting of large 
ſhining plates, without fibres; and red-ſhort iron is diſtinguiſhed by its dark 
dull colour, and by the tranſverſe cracks and fiffures on the ſurface and edges of 
the bars. The quality of iron may be much improved by violent compreſſion, 
as by forging and rolling, eſpecially when it is not long expoſed to too violent 
heat, which is known to injure, and at length to deſtroy, its metallic properties. 
The following proceſſes are ſufficient to direct the aſſay of iron ores in the 
furnace. 5 4 
1 PRockss I. | 
(Extracted from Cramer's Art of Aſſaying, proceſs 54.) 
To reduce or precipitate iron out of its ore in à cloſe veſſel. | 
Roaſt for a few minutes in a teſt under a muffle, and with a pretty ſtrong fire, 
two centners of the ſmall weight of your iron ore, groſsly pulveriſed, that the vola- 
tile matters may be diſſipated in part, and the ore itſelf be ſoftened in caſe it 
ſhould be too hard. When it is grown cold, beat it extremely fine, and roaſt it 
a ſecond time, as you do the copper ore, but in a much ſtronger fire, till it no 
longer emits any ſmell; then let it grow cold again. Compoſe a flux of three 


parts 
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parts of the white flux, with one part of fuſible pulveriſed glaſs, or of the like 


ſterile unſulphureous ſcorias, and add ſandiver and coal-duſt, of each one-half. 
part; add of this flux three times tbe quantity of your. roaſted ore, and mix the 


whole very well together; then chooſe a very good crucible, well rubbed with 


lute within, to ſtop. the pores which may remain in different places unſeen; put 
into it the ore mixed with the flux; cover it over with common ſalt, and ſhut it 
cloſe with a tile, and with lute applied to the points, 2 | 

Put the wind- furnace upon its bottom part, having a bed made of coal-duſt. 


Introduce beſides into the furnace, a fmall grate ſupperted on its iron bars, and a 


ſtone upon it, whereon the crueible may ſtand, as on a ſupport; ſurround the whole 
with hard coals, not very large, and light them at top: when the veſſel begins 
to grow red, which is indicated by the common ſalts ceaſing to crackle, ſtop with 
groſs lute the holes of the bottom part of the furnace, except that in which the noz-- 
zle of the bellows is received; blow the fire, and excite it with great force, adding 
now and then freſh fuel, that the veſſel may never be naked at top: having thus 
continued your fire in its full ſtrength for three quarters of an hour, or for 
a whole hour, in the next place take the veſſel out of it, and ſtrike ſeveral times 
the pavement upon which it is ſet, that the ſmall grains of iron which happen to 
be diſperſed may be collected into a regulus, which you- will find after having 
broken the veſſel. * B SY 
When the regulus is weighed, try its malleability; then make it red hot; and 


vhen it is fo, ſt xe it with a hammer: if it bears the ſtrokes of a hammer, both 


when red-hot and when cold, and extends a little, you may pronounce your iron 


very good; but if, when either hot or cold, it proves brittle; you may judge it 


to be not quite pure, but ſtill partly mineralized... 1 - 
Remarks. The-arſenic, but eſpecially the ſulphur, muſt be diſſipated by roaſt- - 


ag; for the former renders the iron brittle, and the latter not only does the ſame, . 


but being managed in a. cloſe veſſel, with a ſaline alkaline flux, turns to liver of 
ſulphur ; which acts ſtrongly-upon the iron, and prevents its reduction: ſo that 


the whole, or a great part of it at leaſt, is retained by the ſulphureous ſcoria; 


in this caſe therefore it is. generally in vain to look for a regulus. FA 

The iron obtained from this firſt precipitation has ſcarcely ever the requiſite. 
ductility, but is rather brittle: the reaſon of which is, that ſome of the ſulphur and 
arſenic remain in it; for, notwithſtanding that the greateſt part of theſe is diſſipated. : 
by roafting, yet ſome-part adheres ſo that it can never be ſeparated, but with 
abſorbent. terreſtrial alkaline. ingredients, that change the nature of the fulphur. 

For which reaſon, in larger operations, they add quicklime, marble, or other 
lime ſtones; which, while they abſorb theſe minerals, are by it, and by means 
of the deſtroyed part of their iron, brought to a fuſion, and turn toa vitrified ſcoria, . 
although in other circumſtances they naturally very much reſiſt a vitrification... 
Another cauſe of the brittleneſs of iron is the unmetallic earth, when it is not yet 
ſeparated from it; for the: iron ore contains a great quantity of it, and in the 

melting remains joined with the reguline part: whence the iron is rendered very 
coarſe and brittle... Some iron ores are altogether. untractable; and yet the reguli 
produced out of them, when broken, have ſometimes a neat ſemi- metallic appear- 

ance, whieh: undoubtedly proceeds from a mixture of a {mall quantity of ſome 
other metal or ſemi- metals. be 
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Proctss II. 
The fellowing proceſs for efſaying iron ores, and 8 cles unf is 

extracted from Gellert's Elements of Eſaying. | 
Roaſt two quintals of iron ore, or of ferruginous earth: divide the roaſted 
matter into two equal parts; to each of which add half a quintal of pulveriſed glaſs, 
if the ſubſtance be fufible, and contain much metal; but if otherwiſe, add alſo 
half a quintal of calcined borax. If the roafting has entirely diſengaged the 


ſulphur and arfenic, an eighth part, or even half a quintal of quicklime may be 


added. With the above matters mix 12 pounds of charcoal powder. 

Take a good crucible, and cover the bottom and ſides of its inner ſurface with 
a paſte made of three parts of charcoal duſt, and one part of clay beat together; 
in the hollow left in this paſte put the above mixture, preſs it lightly down, 
cover it with pulveriſed glas, and put on the lid of the crucible. 

Place two ſuch crucibles at the diſtance of about four fingers from the air- pipe, 
in ſuch a manner that the air ſhall paſs betwixt them at about the third part of the 
height from the bottom; fill the ſpace between the two crucibles with coals of a 
moderate ſize; throw lighted coals upon them, that the fire may deſcend, and 
make them red-hot from top to bottom; at firſt let the bellows blow ſoftly, and 
afterwards ſtrongly during an hour, er an hour and a quarter; then take away the 
crucible, and break it when cold. A regulus will be found in the bottom, 
and fometimes ſome ſmall grains of iron in the ſcoria, which muſt be ſeparated 
and weighed along with the regulus ; then try the regulas, whether it can de 
extended under the hammer, when hot and when cold. 

Remarks, To diſengage a metal from the earthy matters mixed wich i it © by fn 
we muſt change theſe matters into ſcoria or glaſs. This change may be effected 
by adding ſome ſubſtance capable of diſſolving theſe matters; that is, of convert- 


| Ing them into a ſcoria or glaſs, from which the metallic matters may, by their 


weight, ſeparate and form a regulus at bottom. Fixed alkali, which is an ingre- 
dient of the black and of the white flux, is a powerful ſolvent of earths and 
ſtones: but the alkali (by the aſſiſtance - of ſulphur) does alſo diſſolve iron, eſpe- 
cially when this metal is in a calcined or earthy ſtate; and the ſolution is ſo much 
more complete, as the fire is longer applied. Hence, in ordinary eſſays, where 
an alkaline ſalt is uſed, little or no regulus of iron is obtained. Now, glaſs acts 
upon, and diſſolves earths and ſtones; but not, or at leaſt in a very ſmall degree, 
iron; conſequently glaſs is the beſt flux for ſuch eſſays; and experience confirms 
this aſſertion. If the ore contains but little iron, we may alſo add to the glaſs 
| Tome borax; but borax cannot be employed ſingly, becauſe it very ſoon fuſes and 


ſeparates from the ore before the metal is revived. Quick-lime is added, not only 


to abſorb the ſulphur and arſenic remaining in the ore, but alſo becauſe it diſ- 
ſolves and vitrifies the ſtony and earthy matters of iron ores, which are generally 
argillaceous. For which reaſon, in the. large operations for ſmelting iron ore, 


quicklime, and even, in certain caſes, gypſum „ are commonly added to facilitate 


the fuſion. 

The reduction of iron ore, and even the fuſion of iron, require a violent war 
long continued heat; and therefore, in this operation, we mult not employ an in- 
flammable ſubſtance; as pitch, that is ſoon conſumed; but charcoal pulveriſed, 
which in cloſe veſſels is not ſenſibly waſted. Too much charcoal muſt not be 
added, elſe it will prevent the action of the glaſs upon the earthy matter of the 
ore, and conſequently the ſeparation of the metallic part. Experiments con- 
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vinced Cramer, that One part vf charcoal duſt to eight parts of 3 ** che beſt , 


oportion. | | 4 
of hen iron is ſurrounded by charcoal, it is not decompoſed or deſtroyed + 
hence the iron of the ore, which ſinks into the hollow made of paſte of charcoal- 
duſt and clay, remains there unhurt. The clay is added in this paſte to render it 
more compact, and to keep the fluid iron collected together. L 

Ibe air is directed between the crucibles, becauſe, if it was thrown directly upon 
them, they would ſcarcely be able to reſiſt the heat. The ſpace between the 
air-pipe and the crucibles ought to be conſtantly filled with charcoal, to prevent 
the cold air from touching the crucibles. Ductile and malleable iron is ſeldom 


obtained in this firſt operation. The ſulphur and arſenic, and frequently likewiſe 


an earthy matter adhering to the iron, prevent theſe qualities. | | | 
F wm particulars reſpecting the properties of iron, and the treatment of its 
ores, ſee Iron. | | EST DE 
 ORES OF LEAD. Lead has been found native in various parts of England 
and elſewhere, or at leaſt in the metallic ſtate. But moſt mineralogiſts queſtion 
the exiſtence of native lead, and conſider the ſpecimens produced as ſuch, to be 
either the produce of ancient founderies, or purer kinds of lead ore. Hence we 
may conclude that the unequivocal {ſpecimens of native lead are ſcarce; but the 
curious ſpecimen mentioned by Bomare, in the ſecond volume of his Minera- 
logy, quoted by Magellan, appears to be deciſive in favour of the exiſtence of 
this metal in a native ſtate. It was in the collection of the Abbe Nollinat Paris, 
and came from the lead mines of Pompean, near Rennes, in Brittany. This 
metal was very malleable, could be cut with a knife without crumbling, and 
eaſily melted over the flame of a candle. It weighed about two pounds ; was 
imbedded in an earthy lead ore of a reddiſh colour, and had a flaty vein that 
went through it. X | | 0 
Lead is found mineralized by the vitriolic acid. According to Mr. Monnet, 
who calls this the pyritous ore of lead, it ſometimes occurs in the form of a white 
ponderous calx, ſoluble in 16 or 18 times its weight of water. It does not effer· 
veſce, nor is ſoluble in other acids; it may be reduced by laying it on a burning 
coal. It originates from the ſpontaneous decompoſition of ſulphurated lead o res. 
Mon. Mineral. 371. According to Dr. Withering, quoted by Kirwan, it is 
found in great quantity in the iſland of Angleſea, but united to iron, and not 
reducible by the blow-pipe or charcoal; he promiſes an exact analyſis of it. This 
is of a yellow colour, and mixed with clay: 5 
The green lead ore, diſcovered by Gahn, conſiſts of lead mineraliſed by the 
acid of phoſphorus. It may be analyſed in the humid way, by the proceſs men- 
tioned under the article LRA D. If urged by the blow - pipe, it melts, and affords 


an opake globule without reduction, which in cooling aſſumes a poly hedral form, 


whoſe facets, though apparently plain, are in fact compoſed of concentric ſtriæ, 
when obſerved by the microſcope. 1 
The red lead ſpar or ore conſiſts of lead mineraliſed by arſenic, and has not 
hitherto been found elſewhere than at Catherineburgh, in Siberia. Externally it 
is of a pale, and internally of a deep red colour, and for the moſt part cryſtallized 


in rhomboidal parallelopipeds, or irregular pyramids. According to Lehman, it 


contains ſulphur, arſenic, and about 34 per cent. of lead, and alſo ſilver, accord- | 
ing to Pallas. Mongez mentions a lead ore of a greeniſh yellow colour, in a 


matrix of quartz, coming likewiſe, as he was informed, from Siberia, of which 


he found the mineralizer to be arſenic. F | 
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The calciform lead ores contain fixed air, which is conſidered as the mineralizer. 
They efferveſce with acids, and are eaſily reduced on the charcoal. Kirwan 
diſtinguiſhes five varieties. 1. White lead ſpar, lead ochre, or native ceruſs. 
It is ſometimes tranſparent, but generally opake, and cryſtallized in regular 
forms, of a laminar or ſtriated texture. Lead ochre, or native ceruſs, is the ſame 
ſubſtance, but in a looſe form, or indurated and ſhapeleſs; ſometimes it is found in 
x ſilky form. Both contain a little iron, and ſometimes calcareous earth and argill. 
Both grow red hot or yellowiſh when ſufficiently heated. They efferveſce with 
acids, and afford from 60 to 80 or go per cent. of lead; both are found in 


Brittany, Lorain, Germany, and England. 2. Red, brown, or yellow. This is 


alſo found either regularly cryſtallized, or in ſhapeleſs maſſes, or in powder. It 
differs from the former only by containing more iron. That in powder contains 
a mixture of clay. It affords about 70 or 80 per cent. of lead. 3. Green. 
Either cryſtallized in needles as in Brittany, or in a looſe powdet as in Saxony, but 
moſtly. adhering to, or inveſting quartz. It owes its colour to iron, and ſeldom 
contains copper. 4. Blueiſn. This is alſo ſometimes cryſtallized, ſometimes 
irregular. 5. Black. The moſt uncommon of all, and occurs either cryſtal- 
lized, or of an indeterminate form, | | 5 
Lead mineralized by ſulphur is the commoneſt of all lead ores. It is known 
by the name of galena, or potter's lead ore, and is of a blueiſh dark lead colour, 
formed of cubes of a moderate fize, or in grains of a cubic figure whoſe corners 
have been cut off; its texture is lamellar, and its hardneſs variable; the hardeſt. 
ſort containing a greater mixture of iron or quartz; that in grains is thought to 
be the richeſt in filver ; but the richeſt contains only about one or 1,5 per cent. 
that is, 12 or 18 ounces per quintal, the pooreſt about 60 gr. Ores that yield 
about half an ounce of filver per quintal are barely worth the coſt of — 
them: the proportion of ſulphur to lead in this ore is alſo variable within the limits 
of 15 and 25 per cent. that which contains leaſt is called bley ſchweif, and is in 
ſome degree malleable. The proportion of lead is from 85 to 60 per cent. 
reaſon of an accidental mixture of quartz; that of iron is generally very ſmall. 
Dr. Watſon remarks, that the ores which are pooreſt in lead are often the richeſt 
in filver. The ſpecific gravity of galena is from 7,000 to 7,780 ; when melted 
it yields a yellow flag. Pol | SHES | 
The antimonial lead ore has the ſame colour and weight as galena, but its 
ſtructure is commonly radiated-like that of the ore of antimony. Beſides the 


more accurate methods of humid ſolution, the antimony may be eaſily perceived, 
though in {mall quantities, by the white and abundant fumes it emits in roaſt- 


| 40 the ſmelting of ores of lead they may be conſidered either as pure, that is, 


containing no mixture of other metals, or they are mixed with ſilver, copper, or 
pyrites. The methods of treating ores of lead containing ſilver and copper, are 
deſcribed in the articles Ox ES of StLVER and of Cop YER, which ſe. 
Pure ores of lead, and thoſe which contain ſo ſmall a quantity only of ſilver as not 
to compenſate for the expence of extracting the nobler metal, may be ſmelted in 
furnaces, and by operations ſimilar to thoſe uſed at Rammelſberg, or by the fol- 
low ing methods | | 194 e Lats | IC/ 
1. From the lead-ore of Willach in Carinthia, a great part of the lead is ob- 
tained by a kind of eliquation, during the roaſting of the ore. For this pur- 
pole, the ore is thrown upon ſeveral ſtrata or layers of wood, placed in a calcining 
or reverberatory furnace. By kindling this wood, a great part of the lead flows 
5+ 6. 1 7 ö | out 
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out of the ore, through the layers of fuel, into a baſon placed for its recep- 
tion. The ore which is thus roaſted: is beat into ſmaller pieces, and expoſed 
to a ſecond operation ſimilar to the former, by which more metal is eliquated ; 
and the remaining ore is afterwards ground, waſhed, and ſmelted in the ordinary 
method. 5 1 b 233 ; 4 AZ 3336+ Fi an 10 in 
\ The lead of Willach is the pureſt of any known. Schlutter aſcribes its 
great purity to the method uſed in extracting it, by which the moſt fuſible; and 
conſequently the pureſt part of the contained lead is ſeparated from any leſs fu- 
ſible meral which happens to be mixed with it, and which remains in the' roaſted 
ore. This method requires a very large quantity of wood. 7 TSHR - 
2. In England, lead-ores are ſmelted either upon a hearth, or in a reverbera- _ . 
tory furnace, called a cupel. 5 | e . 
In the firſt of theſe methods, charcoal is employed as fuel, and the fire is ex- 


cited by bellows. Small quantities of fuel and of ore are thrown alternately 


and frequently upon the hearth. The fuſion is very ſpeedily effected; and the 
lead flows from the hearth as faſt as it is ſeparated from the ore. | 

g. In the ſecond method practiſed in England, pit- coal is uſed as fuel. The 
ore is melted by means of the flame paſſing over its ſurface; its ſulphur is burnt 
and diffipated, while the metal is ſeparated from the ſcoria, and collected at the 
bottom of the furnace. When the ore is well cleanſed and pure, no addition is 
requiſite ; but when it is mixed with calcareous or earthy matrix, a kind of fluor 
or fuſible ſpar found in the mines is generally added, to render the ſcoria more 
fluid, and thereby to afliſt the preparation of the metal. When the fuſion has 
continued about eight hours, a paſſage in the fide of the furnace is opened, 


through which the liquid lead flows into an iron ciſtern. But immediately be- 


fore the lead is allowed to flow out of the furnace, the workmen throw upon the 


liquid maſs a quantity of flaked quick-lime, which renders the ſcoria ſo thick 


and tenacious, that it may be drawn out of the furnace by rakes. Schlutter men- 
tions this addition of quick- lime in the ſmelting of lead · ores in England, but 
thinks that it is intended to facilitate the fuſion of the ores ; whereas it really has a 
contrary effect, and is never added till near the end of the operation, when the 
{coria is to be raked from the ſurface of the metal. | 25 8 

ORES OF MANGANESE. From the extreme diſpoſition of manganeſe 
to become calcined, it is hardly to be expected that a native regulus ſhould be 
found. But Mr. Peyrouſe deſcribes a ſubſtance of this kind in the Journal de 
Phyfique for 1786, which appears to be native manganeſe, from the following 
properties extracted by Magellan *. 1. Its external appearance, colour and 
figure are the very ſame as thoſe of the artificial regulus of manganeſe. 2. It 
likewiſe ſoils the fingers when handled. 3. Its ſubſtance is quite pure, having 
no particles that are in the leaſt attracted by the magnet. 4. Its texture is la- 
mellated, and the lamellæ ſeem to affect a kind of divergence among themſelves. 
5. It has the very ſame metallic brilliancy as the artificial manganeſium. 6. It 
has alſo a partial malleability : and, when repeatedly hammered, 7. It exhibits 
a kind of exfoliation, forming itſelf into very thin leaves. 8. Its opacity and 
denſity ate ſo completely ſimilar to that of the artificial regulus, that, were it not 
for the natural matrix in which it is imbedded, it could not be at all diſtin- 


guiſhed from it. 9. This ore is not found in large maſſes, or in a ſolid con- 


tinued body, but only ig lumps, and unconnected clots, incloſed and intermixed 


E: Cronſtedt, ii. 853. 1285175 
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with the powdery manganeſe ore. 10. Theſe Jumps are ſomewhat flattened, or 
compreſſed in their figure, like the artificial bres, though they are for the moſt part 
of a larger fize. 11. And this powdery manganeſian ore, in which the reguline 

hamps are imbedded, has an argentine hue, which ſeems to countenance the ſuſ- 


picion of its having been ated upon by the violent heat of ſome natural defla- 
gration on the ſpot. . 

This new manganeſe ore was found among the iron mines of Sem, on the val- 
ley called Viddeaſoa in the county of Foix, near the Pyrenean mountains. 

Fixed air is the only mineralizer of manganeſe in a dry ſtate, yet known. The: 
colours of the compound are different according to the ſtate of calcination of the: 
metallie ſubſtance. For, as Scheele has aſcertained, manganeſe is white when as 
near the metallic ſtate as poſſible without being actually reduced. This white: 
calx contains about 40 per cent. of fixed air, which prevents its further reduc- 
tion by expoſure to the atmoſphere. In proportion to its calcination, and by; 
union with other ſubſtances, its colour is either blue, green; yellow, red; brown, 
or black. It is blue when united with fixed alkalis; yellow always ariſes from 
the prevalence of the calx of iron; red, from a flight calcination of the manga- 
neſe; and black, from its thorough calcination.. Yet if the black calx be long 
xoaſted, it becomes green, which Kirwan thinks ariſes from the expulſion of fixed 
air, which leaves its phlogiſton with the manganefe, and thus-produces a: blue,, 
and by mixture with the yellow calx of iron, a green. This author, who has fince- 
rejected the doctrine of phlogiſton, would probably modify his explanation by 
fubitituting charcoal or the baſis of fixed air inſtead of that principle. The brown 
colour of manganeſe ariſes from a mixture of the red and black calces. Hence: 
Kirwan diſtinguiſhes three principal varieties of the native calx of manganeſe, 
the white, the red, and the black, the account of which I ſhall here extract from. 
his Mineralogy. _. | | 

Variety I. White ore of manganeſe. Fhis contains but a very ſmall propor- 
tion of iron; it has been found by Mr. Rinman both in ſmall white cryſtals, and 
in round maſſes, in the cavities of. quartz and adbering to glanzblend, rather. 
leſs hard than lime - ſtone; of a ſparry texture, and ſcarcely magnetic, even after 
roaſting, ſoluble with efferveſcence in nitrous acid, and affording a colourleſs ſolu- 
tion; which ſolution, with mild alkalis, gave a white precipitate, and the preci- 
pitate, when: heated, preſently grew. black; a ſure criterion of manganeſe. 

Mr. Lapeirouſe found this white ere in the form of a ſpungy effloreſcence,, 
. Nr ſurface of ſome iron ones, particularily hematites. 1 

t has been ſeen alſo by Mr. Rinman in the form of a calcareous ſpar, of the: 
colour; of rofin,, and ſomewhat ſhining, in ſome places covered over with a: 
ſooty powder, and in thin. pieces ſemi-tranſparent at the edges, and not hard 
enough to ſtrike fire with ſteel ;-nitrous acid diſſolves it almoſt entirely; with mild 
alkalis,, the ſolution gives a white precipitate, which blackens when heated. It: 
conſiſts. of manganeſe embodied in zeolyte; it melts per ſe wich the blow- pipe 
into; a. whitiſh gray a.. and with. the addition of calcined borax gives a, 
garnet- coloured glaſs. Ke 8 | 

Many of. white. ſparry iron ores may alſo be. claſſed among; the ores of manga. 
neſe, as they contain more of it than of iron. | | | 
 . VarTETY. II. Red ore of manganeſe. It contains leſs fixed air, and'is-accom-. 
panied with more iron than the former vatiety, and alſo with calcareous or pon-. 
derous earth and filex.. It is found either looſe and ſemi · indurated in a matrix of: 
cealcareous ſpar, or talky ſchiſtus, or on hematites and other iron ores, or in heavy, 


: | hard 


-» 3 ! 
hard maſſes of a lamellar, radiated, or equable texture, or cryftallized in py amid 
rhomboids, or ſhort bright brittle needles. & : 7 Aa 
Variety III. Black and brown ore of manganeſe. Kirwan places theſe to- 


gether, as they differ but little; they are found either cryſtallized in the ſame form as 


the red ore, or in ſolid maſſes, ſome of which have a metallic appearance; others are 


dull, earthy, and mixed or embodied with quartz, or in a looſe earthy form; their 


ſpecific gravity is about 4,000. Both, particularly the brown and the red, are 
ſoluble in ſome meaſure by digeſtion in oil of vitriol, and the ſolution is at firſt 
reddiſh, but afterwards becomes colourleſs, unleſs they contain a large proportion 
of iron. But the dephlogiſticated nitrous acid does not act on them except 


fugar be added; and then this acid, as well as the concentrated vitriolic, operates | 
a colourleſs ſolution, which with mild alkahs gives a white precipitate of the ſame · 
nature as the firſt variety: they contain more iron and leſs fixed air than the for- 


mer varieties. | 8 ehny | 
Perigor«! ſtone belongs to this variety: it is of a dark gray colour, like baſaltes or 
trapp, may be ſcraped with a knife, yet is difficultly broken; when calcined it be- 
eomes of a reddiſh brown colour, and harder, but not magnetic, Its ſpecific 
gravity is conſiderable; it does not melt per ſe, but with borax it affords an ame- 


thyſtine glaſs ; nitrous acid ſcarcely acts on ĩt without the addition of ſugar. This 


ſtone ſeems alſo to contain clay, and ſome. portion of iron. | 
One of the moſt remarkable ores of manganeſe is that called black wad ;. it is 


of a dark brown colour, partly in powder, and partly indurated, and brittle. If 
half a pound of this be dried before a fire, and afterwards ſuffered to cool for 


about an hour, and then two ounces of lint-ſeed oil be gradually poured on 
it, mixing them Jooſely like barm with flour, little clots will be formed, and in 
ſomething more than. half an hour the whole will gradually grow hot, and at laft 
burſt into a flame. The temperature of the room where the experiment was 
made, Mr. Kirwan being preſent, was about 50. : the heat this ore was expoſed to 
while drying might be about 130. | EE 


According to Wedgwood's analyſis, 100 parts of black wad contain 43 of 


manganeſe, 43 of iron, 4,5 of lead, and five of mica. 


To analyſe the above-mentioned ores, they ſhould be firſt roaſted to calcine 


effectually the manganeſe, and iron if any; then treated with pale nitrous acid to 
diſſolve the earths; the reſiduum ſhould then be treated with nitrous acid and ſu- 


gar, by which means a colourleſs ſolution of manganeſe will be obtained; and 
this being precipitared by aerated mineral alkali will give a precipitate,. 100 gr. 


of which are equivalent to 100 of regulus of manganeſe 

Many ſpecies of iron ore contain manganeſe. To diſcover it, let the iron be 
diſſolved in ſome acid, and precipitated by the Pruſſian alkali; let the ſolution. 
be poured off, and the precipitate digeſted in pure water; the Pruſfan. manganeſe 
will be diffolved, and the Pruſſian iron remain undiffolved; _ | | 
M,ianganeſe ſeems to be contained in the aſhes of moſt vegetables, and to it the: 
blue or greeniſh colour of calcined vegetable alkali is owing. Theſe colours are ge- 
nerally attributed to the phlogiſton of the alkali ;.but if ſo, they ſhould not be found 
in fixed nitre, as the nitrous- acid ſhould carry off during its decompoſition all 
the phlogiſton ; yet this alkali is always greenith, ſo that the colour ſeems to ariſe 
from the aſhes of the charcoal with which the nitre was wre porn If three 


parts of the alkali of tartar, one of ſifted aſhes, and one: eighth of nitre he melted 


together, they form a dark green maſs, which being diſſolved in water affords a 
3 green ſolution; and this being filtered, on the addition of. n 
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of oil of vitriol, becomes red, and after a few days a brown powder is depoſited, 


which has the properties of manganeſe, The aſhes of ſerpyllum contain very 


little of it, thoſe of trees contain moſt. Scheele. e 5 
ORES OF MERCURY... Mercury is found in a native ſtate ſufficiently diſ- 
tinguiſhable from every other metallic ſubſtance, by its fluidity in every ordinary 
temperature of the habitable parts of the globe. Bergman doubts whether it be 
ever found uncontaminated by any other metal. It is found in the quickſilver 
mines in ſmall brilliant globules, diſſeminated in different gangues. Mongez 
aſſerts, that it is moſtly in a ſtate of great purity. Sometimes it is collected in 
the cavities of rocks, as at Idria in Spain, and in America; and in other inſtances 
it is diſſeminated in the earth, in clays, or adherent to quartzoſe ſtones, pot-ſtone 
. mica, or elſe mixed with different ores, as the white or red filver ores, galena, 
white arſenic, or cinnabar. _.. 0 | B | 
Mercury has been found in Sweden and elſewhere, united to filver in the form 
of an amalgam ſometimes cryſtallized. © ry 0 7 
M. Sage, in the Journal de Phyſique for 1784, mentions a calciform ore of 
mercury of a red-brown colour, difficult of fracture, preſenting a granulated 
texture more red than externally. It frequently contains running mercury in 


its interſtices. By diſtillation the mercury is obtained in the proportion of 91 


parts in the centenary. It contains a ſmall. part of ſilver, and comes from Idria. 

Mercury was found by M. Woulfe at Obermoſchel in the Duchy of Deux- 
ponts, united with the marine and vitriolic acids. Theſe ores have a ſpar- like ap- 
dearance, and are either bright and white, or yellow or black mixed with cinna- 
— in a ſtony matrix. The marine ſalt was in the ſtate of corroſive ſublimate. 


The ore of mercury which is wrought in the large way is CIxN A BAR. It is 


'a combination of mercury with one-fourth. of its weight of ſulphur. See the 


There are other impure cinnabars, particularly one containing copper, which 
is of a blackiſh gray colour, glaſſy texture, and decrepitates ſtrongly when 


heated. The cinnabar may be volatilized by heat, and the remaining copper 


ſhews itſelf by the uſual teſts. The ore of mercury containing iron, and diſtin- 
uiſhed by the name of pyritous mercurial ore, is a gray or whitiſh. friable ſub- 

. found in Dauphiny, and afforded M. Monnet one part of mercury, leſs 

than half a part ſilver, and the reſt was iron, cobalt, arſenic, and ſilver. 


| Procsss I. 
in - (Cramer, proceſs 8.) © 
To ſeparate mercury out of an unſulphureous ore by diftillation. 


Take a lump of the pulveriſed ore, one common pound, which muſt ſtand 


for one centner : put it into a glaſs retort perfectly clean, well loricated, or 
coated up to half the length of its neck : this muſt be very long, and turned 
backwards with ſuch a declivity, that a glaſs recipient may be perpendicularly 
applied to it: but you muſt chooſe a retort ſmall enough, that the belly of it 


may be filled hardly two thirds with the ore: this retort muſt be placed ſo, that 


nothing of the fluid adherent to the neck of it may fall into the cavity of the 
belly, but that the whole may run forward into the recipient. Laſtly, taken 
ſmall recipient full of cold water : let it be perpendicularly fituated, and receive 


the neck of the retort in ſuch a manner that the extremity of it may be hardly 


one half inch immerſed into the water. 1 
Let the retort be ſurrounded with hot burning coals placed at ſome 9 
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the form of a circle, leſt the veſſel ſhould. burſt by too ſudden a heat: then by 

degrees bring the burning coals nearer and nearer, and at.laſt ſurround the whole 

retort with them and with freſh charcoal, that it may grow lightly red-hot ; this 

fire having been continued for an hour, let the retort cool of itſelf: then ſtrike 

the neck of it gently, that the large drops which are always adherent to it may 

fall into the recipient: ler the recipient be taken away, and the water ſeparated | 
from the mercury by filtration, and let the mercury be weighed. This operation , 
may be more conveniently performed in a ſand bath; in which caſe the pot con- 

taining the ſand muſt be middling red-bot, and the retort he able to touch the 

bottom of it immediately; nor is it then neceſſary that the retort be loricated. 


PRockss II. 
| (Cramer, \procels-$9.5;: | e o | 
| To revive mercury from a ſulphureous cinnabar ore. e ale] | 
Beat your ore extremely fine, and mix it exactly with an equal portion of iron 
filings, not ruſty ; and proceed to diſtil it with the ſame apparatus as in the for- . 
mer proceſs; but urge it with the ſtrongeſt fire that can be made. I : 
Cinnabar may be ſeparated from ſtones by ſublimation as follows: Beat it to 
fine powder, and put it into a ſmall, narrow glaſs or earthen cucurbit, the belly = 
of which muſt not fill more than one third part: ſtop the orifice at top; this 
muſt be very narrow, to hinder the free action of the air. © Put this ſmall cucurbit 
in an earthen pot above two inches-wide in diameter, and gather fand around 
this pot about as high as the pulverized ore riſes in the cucurbit, Then put it 
upon burning coals in ſuch a manner that the bottom of the pot may be mode 
rately red-hot. ' Thus will your cinnabar aſcend, and form a ſolid ponderous ring, 
which muſt be taken out by breaking the veſſleeel. Carve Lhe 
ORES OF MOL.Y BDENA. See Aci oF MoLYBDENA, alſo MoLyYBDENnA. 
_ ORES OF NICKEL. * This ſemi-metal has been found by Rinman in a 
cobalt mine in Heſſe. The mineral is very ponderous, and of a livid colour. 
When pulverized and roaſted under a muffle it forms a green excreſcence, and 
ſmokes ; but its ſmoke has no peculiar ſmell, and no ſublimate whether ſulphu- 
reous or arſenical can be caught. Ir affords a green ſolution with acids; but a 
poliſhed iron plate diſcovers no indication of copper. BA) an. 
Nickel is alſo found in the calciform ſtate, afforded by the decompoſition of 
kupfer nickel. It uſually has the form of a green effloreſcence, and often covers 
the ores which contain it. Cronſtedt informs us that it is found at Normark in 
Warmeland, without any appearance of kupfer nickel, in a clay which contained 
much native ſiver. OL, 5 8 1 1 
The ore long diſtinguiſhed by the name of kupfer nickel, before the diſco- 
very of the peculiar metal by Cronſtedt, is of a feddiſh- yellow colour, and of 
'the texture and appearance of a flag, or elſe of a fine granular texture, or laſtly, 
of a ſcaly or lamellar texture. Its brilliancy in ſome meaſure reſembles that of the 
common pyrites. This ore contains nickel, with iron, cobalt, and arſenic minera- 
_ lized with ſulphur,” See Nicx EL. : 1 „ 
© C"ORES OF PLATINA. This comes to us in an impure native ſtate, Its 
ores if any are unknown. See PLATINA. K Lou” (Ops io Oh re 
ORES OF SILVER. The great value of this metal has occafioned its ores . 
to be very particularly attended to, and enumerated. ' In the preſent article 1 
ſhall chiefly follow the arrangement of Kirwan, | | 


x x 


Native ſilver is found in a grariular, lamellar, filamentous, capillary, arboreſ- 
+ | cent, 


. 


— 


o 


ES! Td) ORE 


cent, or cryſtallized form, inhering either in baroſelenite, lime-ſtone, ſelenite, 

uartz, chert, flint, ſerpentine, gneiſs, agate, mica, calcareous ſpar, pyrites, 
chiſtus, clay, &c. alſo in ſeparate maſſes of various fizes, ſome of the weight of 
60 pounds, in or near the veins of moſt metallic ſubſtances, particularly in Peru, 


and frequently in various parts of Europe, either of a white, brown, or yellow- 


iſh colour. bs | 
It is often diffuſed through ſand and ochre, alſo in gray lime-ſtone in Lower 
Auſtria, and in a greeniſh clay near Schemnitz, or mixed with ochre, clay, and 
calciform nickel. | RE E 
It is ſeldom found pure, being generally alloyed with copper, and ſometimes 
with a ſmall proportion of gold, iron, or regulus of antimony, and ſometimes 
about five per cent. of arſenic ; it is ſeparable from gold and regulus of antimony 
by ſolution in nitrous acid, and from copper and iron by precipitating it by the 
marine acid, and from arfenic by torrefaction. Cronſtedt fays its purity is gene- 
rally approaching to 16 carats. Lewis aſſerts that it never exceeds this fineneſs. 
The native ſilver found near Kongſberg contains ſo much gold as to acquire a 
yellow colour from it. „„ | 21 1 
/- Horn-filver, or corneous filver ore, is of a whitiſh-gray or dirty yellow co- 
lour, ſometimes ſemi-tranſparent, eafily cut with a knife, fuſible even by the 
flame of a candle, and aſſuming a violet colour by the ſun's rays. One hundred 
grains contain 75 of real filver. It is reducible by triturating it with about its 
own weight of fixed alkali with a little water, then melting the whole in a cruci- 


. 


ble, whoſe bottom is covered with mineral alkali well preſſed, and covering 


the maſs of horn · ſilver alſo with the mineral alkali _ | 
The vitreous filver ore (glaſgertz) is mineralized by ſulphur. It is found 
either in ſolid large lumps, or inhering in quartz, ſpar, gypſum, gneiſs, pyrites, 


&c. of a lamellar, granular or capillary form cryſtallized : it is generally of a 


lead colour firſt, but grows black by expoſure to the air, but ſometimes gray or 
black, even when firſt broken; its laminæ are flexible and ductile, and even 
malleable in ſome degree, and ſo ſoft, that they may be cut with a knife; its 
ſpecific gravity is 7. 200“ it is one of the richeſt, of the filver ores. | 


* 


One hundred parts of it contain from 72 to 77 of filver; it is rarely contami- | 


nated with any other metal beſides a ſmall proportion of iron. | | 
It is found in Hungary near Schemnitz, and in Saxony near Freyburgh, parti- 
cularly in the famous mine of Himmelsfurſt. | . 
It is analyſed by boiling in moderately dilute nitrous acid, uſing about 25 times 


its weight, till the ſulphur is quite exhauſted. The filver is precipitated by ma- 


rine acid, or common ſalt. The Pruffian alkali will ſhew if any other metal is 
contained in the ſolution: the gold, if any, will remain undiſſolved; fixed alkalis 
will precipitate any. other earthy matters contained in the ſolution. 


In the dry way it may be reduced by melting it with the blow-pipe on charcoal $'; 


for the ſulphur is diſſipated, and the filver remains; or by melting it with + of 


its weight of filings of iron, as the iron will take up the ſulphur, and be 


ſcorified. 


Silver is either mineralized by a ſmall or a 4 proportion of arſenic. The 


ore which is mineralized by a ſmall proportion of arſenic, is of a yellowiſh-white 
colour, and'of a ſtriated texture, reſembling biſmuth, but much harder; it melts 


— 


very eaſily; and if kept in fuſion, it loſes its arſenic, and the ſilver remains al- 
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enoltentizclyoune;ies] it contains but very. little i iron; it contains bout 9 90 ye 
cent. of filver, and is found near Quadanat Canal in 8 1 
The proportion of arſenic in that ſilver ore which ae! 8710 a large 550. 
portion of it, is ſo great, that it would ſcarce deſerve to be called a ſilver ore, 
if the arſenic were hot eafily diſſipared : the quintal contains but from four to 
ſix ounces of filver ! it is very ſoſt, and eafily' cut, and when cut has a brilliant 
1 it conkiſts of: RCTS lamina; bo is alſo found at ye” 
«og | 
At is reduced by exagorating dee which chen leaves the: filver- tightly | —_— 
contaminated with iron- 1 ti bayot 4 51bod 51 ni a1 Ht 9 
The req ſibuer ore is — by ſulphur and Sable: eben galden ertz) . 
This is a heavy, ſhining ſubſtance, either tranſparent. or opake, moſtly of a 
crimſon or reddiſh colour, though ſometimes gray or blackiſh, but when ſeraped 
or powdered always reddiſh; found either in irregular maſles, or cryſtallized in 
pyramids or polygons, or dendritical, or plated or radiated-incruſtations,-on or 
in matrixes of quartz, flint, ſpar, p ae ſparry iron ore, lead ore, pyrites, | 
cobalt ore, jaſper, baroſelenite, 5 Kc. When radiated or ſtriated, it is called 
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rothgulden bluth, In the fire it crackles and melts: after it has acquired a red | 0 
P- Hear, with an 8 ſmellʒ it detonates with nitre: its ſ pecific gravity is from 
1 35 4 to f. 684. Bergman found 100 grains of it to contain 60 of ſiver, 27 of 


Arſenic, and 13 of ſulphur; but ſometimes it contains even 70 per cont. of ſilver. 
The darkeſt ores are tlie richeſt, and theſe often contain a little iron; che yelloweſt: 
are the pooreſt; the moſt yellow does not belong to this Nan rig in Tale 
'orpiment, containing nx or ſeven per cent. of filver. 

To analyſe.this ore in the moiſt way, Bergman adviſes to boil it Sa it is ns 
duced toa very fine powder in dilute nitrous acids, and to edulcorate the reſiduum 


I very carefully which: contains the ſulphur and arſenic, which may be ſeparated | = : 

. by boiling in a ſufficient quantity of aqua regia: if the Were e retains way” 

1 luna cornea, it may be ſeparated by cauſtic: volatile alkal. 11 

3 In the dry way it is reduced after torrefaction by a mixture of iron as lead "© : 

$ the iron rakes up the ſulphur, and the lead the filver, which 1 is afterwards _ 

I rated by cupellation. 
x Silver mineralized; by ſulphur, and a very ſmall portion of arſenic 531 iron, 

3 is called black filver ore, ſchwartz ertz, ſchwartz gulden, lilber mulm. This 1 

4 is either of a ſolid and brittle conſiſtence, which diſtinguiſhes it from the vitreous” 7 

a ore, and of a glaſſy appearance in its fracture when recent, or of a looſer texture, 

1 and ſooty or deep black colour, like moſs or thin leaves lying on the ſurface of 

YH other ſilver. ores, or of thoſe. of lead or cobalt, or in clays, ponderous ſpar, | 2 
Y yore &c. It may contain about 25 per cent. of ſilver: the former is found i in "4 
1 | phine, Hungary, and Saxony, and contains at moſt 60 per cent, of ſilver. , 

Y Another ſpecies of: ſilver ore mineralized! by arfenic, and containing a lunge 

3 proportion of i iron, f is called arſenico-martial, Aer ore, weiſs etz, pyrires augen. 

4 teus of Henckel. 

3 Mineralogiſts do not well agree about the ore to which this Jonomaluat jew be · 


longs. Kirwan follows Monnet, who ſeems to have attended moſt exactly to the 
diviſion of ores... According to him, this ore is a hard ſubſtance, of a white, 
ſhining appearance, and of a compact, lamellar-or fibrous texture; the brighteſt" 
is the pooreſt in ſilver; the richeſt gives only 10 per cent. the pooreſt ſix or eight 
ounces: it contains no ſulphur; ; and hence Monnet calls ita metallic regulus, not 
1 4 H conſidering 


eonfidering that the iron. is in à calcined ſtate: the iron and 21 0 we in various 
proportions, but the arſenic always exceeds.s// 1 [hs te 9s 0s 
At is found in Sanding, the- Hartz, at  Quidanal Canal, dc. and is eſſayed in 
che moiſt mW... nei di io geist 
White ſilver ans; (weis golden) 3 is m by ACP -and ſulphor, with 
a ſmall proportion of copper, and a ſtill ſmaller of iron. It is a heavy, ſoft, 
opake ſubſtance, fine grained or ſcaly, bright and ſhining i in its fractures, of a 
whitiſh, ſteely or lead colour, ſometimes cryſtallized in pyramidical or-cyhndri- 
cal forms, but often in irregular grains, or reſembling moſs, or in the form 
of thin laminæ incruftating other bodies, found in quartz, ſpar, 1. . bey Al. 
rites, blend, lead ore, cobalt ore, ſparry iron ore, fluors, dc. It is very 
ble; its ſpecific gravity 31999 e g, 300 its proportion of flver from dannn. 
cent.. | 
It is found, though por commonly, in "Saxony, Hungary, the. Hartz, and 
St. Marie aux Mines. E 50 0 1 
Bergman. analyſes this ore in dhe Falling manner: | Having pulverized and! 


weighed a certain portion of it, he attempts its ſolution in about 12 times its 


weight of dilute nitrous acid: the copper and ſilver are diſſolved, and a white: 
reſiduum remains. The ſilver he precipitates, not with marine acid, for this 
would unite alſo to the copper, and with the ſilver form a triple ſalt, which would 
alſo fall, but with a clean plate of copper previouſly weighed ; the filver. being 
in its metallic form, may immediately be weighed, and its contents known: 
the copper ſhould then be precipitated by aerated mineral alkali; 194 grains 
of this precipitate well dried are equivalent to 100 of copper in its metallic 
2 Nr from chis laſt, Re weight, which the Plate of . bolt. 11 
ubtra 5 

The white reßdunm, containing the ſulphior, alan iron, is next'to 8 
examined: by boiling it in ſpirit of ſalt, the arſenic and iron are taken up; the 
arſenic is to be precipitated by the addition of water, and then the iron by the- 
Pruſſian alkali; the ſulphur remains undiſſolved, and may be weated with vo- 
atile alkali to try whether it retains any copper or horn ſilver. 


Gray filver ore (fahlerz) is mineralized by arſenic and ſulphur, nds 215 "TR 


proportion of copper and ſome iron. This is a hard, A > or dark gray ſub- 
flan nce, more or leſs brilliant, ſometimes cryſtallized, bur. ly irregular, and is, 
in fact, the gray copper ore impregnated with filver; and varies much in its con- 
tents from ahout one to, 12 per cent. of ſilver, and from 1a to 24 of copper, the 
remainder being ſulphur and arſenic, with a little iron: the richer it is in copper, 
the poorer in filver, and reciprocally. Monnet remarks, that wherever copper is 
united to arſenic, filyer is alſo found; it is the commoneſt of all the ſilver ores: : 
the gray ſilver ore of Dal in Sweden contains alſo regulus of antimony, and ac 
cording to Bergman, it contains 24 per cent. of copper, and five of lilver; but 
this belongs to the next ſpecies, which is OT | 
Brown filver ore (leber erz), and is mineralized by Ene "mt Cutpliue, i 
copper, iron, and regulus of antimony. The colour of this ore is moſtly of a 
reddiſh brown, ſometimes dark gray; fometimes it is found cryſtallized in pyra- 


mids, but moſtly irregular ; when ſeraped it appears red; it contains from one | 


to five per cent. of filver ; the gn part is copper, _ the next in 12 
is arſenic. 1031 
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Ic is foundin Sweden, Germuay, and Spain, r eng FE Ein e AM II 
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It is analyſed-by boiling it in about ſix times its; weight of dilute nitrous 
ucid, which will take up the ſilver and copper, and leave the regulus of antimony 
and arſenic: theſe being boiled in ſtrong nitrous acid are deph logiſticated, and 
the arſenic becomes ſoluble in water; the calx of antimony remains undiſſolved; 
the ſulphur may be found in a ſecond experiment, uſing aqua regia inſtead of the 
concentrated nitrous acid; the filver and copper are ſeparated, as in the proceſs 
for the white ſilver ore. e Aeg CCC 
Plumoſe ſilver ore (feder ertz) is mineralized by ſulphur and arſenic, with 
iron and regulus of antimony. In point of colour this ore varies; from a dull 
white to gray, dark blue, brown or black; it is found in a capillary form, or like 
. wool, ſometimes looſe, at other times attached; its filaments are rigid and inflexi- 
ble; the whiter it 4s, the richer; but it ſeldom contains even one per cent. of ſilver. 
It is found in Saxony and elſewhere. Some confound it with the foregoing. 
b 4 Its analyſis may be underſtood from the proceſſes with the white and brown 
. h 16,920 = TS 8 
Cobaltic filver ore is mineralized by ſulphur and arſenic, with cobalt and iron. 
This ore is diſtinguiſhed by roſe-coloured particles of cobalt diſperſed through a 
dark brown, blackiſh, or gray, and ſomewhat-ſhining ſolid maſs, It is found in 
Saxony, and at Allemont in Dauphine,” and contains about 40 or 50 per cent. 
of ſilver, and very little cobalt; the arſenic is in an acid ſtate, and united to the 
e ß SH 4 rl | b 
To analyſe it, let it be diſſolved in nitrous acid; the ſilver and cobalt will be 
taken up, and moſt of the iron will remain calcined, together with the arſenic; 
the ſilver may be precipitated by the marine acid, and the cobalt by mild mine - 
ral alkali: 160 grs. of the precipitate denote 100 of cobalt in its metallic ſtate. 
Butter- milk ore is mineralized by ſulphur, with regulus of antimony and 
barytes; and appears in the form of thin pellicles on granular ſpa r. 
The combuſtible filver ore is black and brittle, leaves about ſix per cent. of 
ſilver in its aſhes, and is a coal in which ſilver is found. The filver is extracted 
1 uſual by nitrous acid. f Binh | 7 1675 3 1 ch * 
Corneous ſilver ote (horn ertz) is mineralized by the vitriolic and marine 
acids, with a little iron, and ſometimes with a mixture of the vitreous ore. This 
ſcarce and valuable ore is of a white, gray, pearly, or yellow, green, brown, 
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| purple, or black colour, frequently cryſtallized in a cubic form, ſometimes reſem- 
ling an earth, eaſily fuſible without any ſmoke, The black ſort is friable, and 
eaſily pulveriſed ; but the other ſort is in ſome degree malleable, may be cut with 
a knife, and takes a ſort of poliſh when rubbed. The vitreous ore mixed with 
the black is folable in nitrous acid, and may by that means be ſeparated; the 
ſaline ores being inſoluble in that acid; if pure from iron, theſe ores ſhould con- 
tain 70 per cent. of filver at leaſt, but they moſtly contain ſome portion of iron, 
of which ſome is even united to the marine acid, according to Monnet. It is 
found in Saxony, Bohemia, St. Marie aux Mines, Siberia, and Peru. It was firſt 
affayed by Wolfe, Phil. Tranſ. 1776, and afterwards,” though leſs exactly, by 
Monnet, 1 %/%%/ů˖ (Uð» ! TR HERE CLNNUBUISHT 4: 03:26 INE 
Bergman gives th 
the moiſt way, _ | N | 18 „ Ad] 
19. He digeſts this compound ore in the marine acid for 24 hours, by which 
1 means the vitriol of ſilver is decompoſed, and the whole is converted into horn 
ler. He then judges of the quantity of the vitriol of ſilver, by the quantity 
E | of vitriolic acid ler looſe in the liquor OI to find how much this is, he — p 
4 5 1 4113 | | » FROM 
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e following moſt ingenious method of analyſing theſe ores in 
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the clear liquor, and Aube into it à ſolution of nitrous baroſelenite; which ia. 
immediately decompoſed by the vitriolic acid, and forms true vitriolic baroſele- 
nite, of Which 100 grains contain 15 of depblegmated vitriolic acid; and ſo in 
proportion. Now 100 grains of vitriol of ſilver contain 25, 37 of the ſame de- 


Phlegmated acid, ſo that 25,37 grains of this acid indicate 100 of vitriol of 
filver, and ſo in proportion; and thus the quantity of filver in che vitriol of filver 


is alſo found, as 100 grains of it contain 74, b of ſilver®, and che proportion of 


vitriol of e being known, that of horn ſilver of courſe i is known; but if the 
ore be of the black kind, after the whole is turned into horn ſil ver, it ſhould be 


digeſted 1 in cauſtic volatile alkali, which, will take up the born ſilyer, and leave 


the vitreous ore. The iron, if any, ſhould be precipitated from. the >. 
by the Pruſſian alkali, after the precipitation of the baroſelenite. 


The following proceſſes, like the others extra8ed from Cramer's Art of Spb, ene 
valuable for the minute * of the IE as 1% — 27 aſſays by the- 


urnace. 
. 1 Process {8 | 
To pretipitate ſilver. by means. of lead from Abele oress. : | 

Nt the ore in a very clean iron mortar into fine powder: of this TY 
25 docimaſtical centner or quintal, and eight of the like centners 'of granulated: 

Then have at hand the docimaſtical teſt, which muſt not as yet have ſerved 
to any operation: pour into it about half of the granvlajes lead; and ſpread it 
with your finger through the cavity of it. 

Put upon this lead the pounded. ore; and then cover: it: quite -with, the remain» 
der of the granulated lead. 

Put the teſt, thus loaded, under the: mulfle of an eläy- fürnace, and in the 
kinder. part of it: then make your fire, and increaſe it gradually. If you look 
through the holes of either of the ſlides, you will, ſoon. ſee that the. pounded ore 
will be raiſed out of the melted lead, and ſwim upon it. A little afterwards, . it 
will grow. clammy, melt, and be thrown towards the border of the teſt.: then the 
ſurface of the lead will appear in the middle of the teſt like a bright diſk, and you: 
will ſee it ſmoke and boil :. as ſoon as you. fee this, it-will'be proper to diminiſh. 
the fire a ſmall matter for a quarter of an hour, ſo that the boiling of the lead. 
may almoſt ceafe. Then again increaſe the fire to ſuch a degree that the whole 
maſs may be converted ints a thin fluid, and the lead may be ſeen, as before, 
ſmoking and boiling with great violence. The ſurface will then diminith. by 
degrees,, and become covered with a maſs of ſcorias. Finally, Have at hand an 
iron hook ready heated, wherewith the whole maſs, muſt be ſtirred, eſpecially 
towards the border; that i in caſe any ſmall parcels. of the ore, not yet diffolved, 
ſhould be adberent there, they may be brouglit down, taking get Care not to ir 

the leaſt particle out of the teſt. 
Non, if what is adherent to the hook during che ſtiring, 'when you MS it 
aboye the teſt, melts quickly again, and the extremity of the hook, grown cold, 
is covered with a thin, ſmooth, ſhining cruſt; it is a ſign that the 7 
perfect; and it will be the more ſo, as the ſaid cruſt adherent to the hook ſhall be 
coloured equally on every ſide; but in caſe, while the ſcorias are ſtirred, you per- 
ceive * conſiderable clanmineſs in them, and when they adhere. 1 in good quan- 


Kat 1 4 # According to Bergman, 100 parts of ritriol of ſilver contain but 68,75 of flre.. 
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tity tothe hook, though red-hot, and are unequally tinged, and ſeem duſty or rough 
with grains interſperſed here and there; it is a ſign that the ore is not entirely 
vitrified In this cafe, you muſt with a hammer ſtrike off what is adherent to 

the hook, pulverize it, and with a ladle put it again into the teſt, without any 
loſs or mixture of any foreign body, and continue the fire in: the ſame degree 
till the» ſcoria has acquired its perfection, and: the above-mentioned qualities. 
This once obtained, take the teſt with a pair of tongs out of the fire, and pour 
the lead, together with the ſcoria fwimming upon it, into a cone made hot and: 


| rabbed with tallow. Thus will the proceſs of the firſt operation be performed, 


which does not: commonly, indeed, laft above three quarters. of an hour, | 
With a hammer ftrike the ſcorias off from the regulus grown cold, and again 


examine whether they have the characteriſties of a perfect ſcorification: if they 


have; you: may thence conclude, that the ſilver has been / precipitated out of the 
ore turned to ſcorias, and received by the lead. TR | 

When the ſcorification laſts longer than we mentioned, the lead at laſt turns 
to ſcorias or litharge, and the ſilver remains at the bottom of the veſſel; but the 


fire muſt be moderately ſupplied, and the veſſel be extremely good, to produce 


this effect; for they ſeldom reſiſt the ſtrength of the ſcorias long enough; ſo that 
the whole ſcorification may be brought to an end; which has afterwards this in- 
conveniency, that the filver- is diſſipated by grains in the ſmall hoHows' of the 
corroded: ore, and can hardly be well. collected again, when the ore has but little 
filver in it. Indeed, there is ſtill more time to be conſumed to obtain the per- 
fect deſtruction of the lead, by means of the combined actions of the fire and 
air, becauſe the ſcorias ſwimming at the top retard it confiderably. g 

In this proceſs, the ſulphur and the arſenic of the ſilver ore, when the ore 
is broken ſmall, and extended widely in a ſmall quantity, are in part eaſily diſ- 


ſipated by the fire, and in part abſorbed by the lead; the lighter part of which, . 


ſwimming upon the heavier, becomes very clammy by means of the ſulphur 
which is in the ore.; but. when this is diſſipated by the violence: of fire, it turns 
into glaſs or ſcorias: but hen arſenic. is predomin2nt in the ore, the plumbeous 
part turns immediately into a very penetratiag and very fulible glaſs, baving a diſ- 
ſolving efficaey, unleſs the arſenic lies hidden in a white pyrite or cobalt. For 
this reaſon, the fixed part of the ore, which is no: falver, - is diſſolved by that 
glaſs, melts, and aſſumes the form of ſcorias-. The unmetallic earths and the 
pure copper of lead-ores which adhere to it are of this kind. The ſilver then 
remains immutable; and being freed from theſe heterogeneous bodies, which 
are partly. diſſipated and partly melted, it is precipitated and received by the 
remaining · regulus of lead. Hence this brace is completed by: three diſtinR: 
operations; viz. 1. By roaſting; 2. By ſcorification. 3. By the melting pre- 
cipitation of the ſilver, which is the reſult of the two former operations. 
The ore muſt be pulverized very fine in order to inereaſe the fürface, that 
the diſſipation: of the -yolatiles; and the diſſolution by litharge, may be ſooner 
effected. This pulveriſing muſt then be done before the ore is weighed, be- 
cauſe there is: always ſome part of the ore adherent to the mortar or iron plate 


on which it is made fine; which part being loſt, the operation is not exact, 


Erker was in the right when he preſcribed eight centners of lead for the ſubs - 
duing of fufible ores. Nevertheleis, it muſt be owned that this: quantity is: 
ſuperfluous in ſome cafes. However, as the fluxibility of the filver-ore:depends- 
on the abſence of ſtones, pyrites, &c. it is eaſy to ſee that there are an infinite 
number of degrees of fluxibility which it would be needleſs to determine by the 
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dare hight... Beſides, 2 little more lead does not render the proceſs, imperfect; on 
the contrary, if you uſe too ſmall a quantity of lead, the ſcorification is never 
completely made. Indeed, there are a great many ores containing ſulphur and 


arſenic in abundance, that deſtroy a conſiderable quantity of lead: ſuch are the 


red filver ore, and that in which there is a great deal of the ſteel-grained lead ore. 
If the fire muſt be ſometimes: diminiſhed in the middle of the proceſs, it is in 
order to hinder the too much attenuated litharge, which is continually generated 

out of the lead, from penetrating the pores of the teſt, and from corroding it; 
Which is eaſily done when the fire is over ſtrong; for then the ſurface of the veſſel 
which is contiguous to the lead contracts cavities, or, being totally conſumed by 
ſmall holes, lets the regulus flow out of it. The veſſels that are moſt ſubje& to 
this inconvenience are thoſe, in the materials of which lime, plaſter, and chalk, 
are mixed. Nay, theſe bodies, which are naturally refractory, being "erode a 
during their ſcorification, at the ſame time communicate a great clammineſs to 
the ſcoria ; ſo that a great quantity of the maſs remains adherent to the teſt in the 
form of protuberances, when it is poured out; and by this means a great many 
grains of the regulus are det ane. 
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The regulus obtained by the preceding proceſs, contains all the ſilver of the 


ore, and the unſcorified part of the lead. The filver may be afterwards ſepa- f 


rated from the lead, and obtained pure by cupellation. 
nne 1. i 511 'Process III. 1 e 3000 a 1H: f 
15 _. - (Art of Aſſaying, Part II. proceſs z) 
Tf the filver ore cannot be waſhed clean, or if it be rendered refractory by a mixture of 
unmetallic earths and ſtones, the ſcorification of theſe earthy matters frequently cannot 
. | be completed by Proceſs I. Cramer therefore diretts that ſuch ores ſhall be treated 
in the following manner. 8 {og > FERRET © OE o 
Bruiſe the ore into an impalpable powder, by grinding in a-mortar; to a doci- 
maſtical centner of it add a like quantity of glaſs of lead, finely pulveriſed; for 
the more exactly theſe two are mixed together, the more eaſily the ſcorification 
afterwards ſucceeds. Put this mixture, together with twelve centners of lead, into 
the teſt, according to Proceſs I.; then put the teſt under the mufſ.fſ0CCSGe. 
Make firſt under it a ſtrong fire, till the lead boils very well; when this takes 
place, diminiſh the violence of the heat, as was directed in Proceſs I. But keep 
it thus diminiſhed a little longer: then finally again increaſe the fire to ſuch a 
degtee, till you perceive the ſigns of a perfect ſcorification and fuſion. Now 
this proceſs laſts a little longer than the foregoing, and requires a greater fire 
towards the end. | 27s | | 
It ſometimes happens that a very refractory ore cannot be diffolved by litharge, 
and that a maſs, which has the clammineſs of pitch, ſwims upon the regulus and 
upon the ſcorias themſelves, which are already ſubdued in part: when this takes 
place, ſhut the vents of the furnace to diminiſh the fire; then gently touch this 
refractory body with a ſmall cold iron hook, to which it will immediately 
ſtick; take it off ſoftly, not to loſe any thing; pound it into a fine powder, add- 
ing a little glaſs of lead, and pur it again into the teſt; then continue the ſcorifi- 


cation, till it is brought to its perfect ion. But you muſt always examine the ſcoria 


of your refractory ore, to ſee whether there may not be ſome grains of regulus 
diſperſed in it ; for ſometimes the ſcorias that grow clammy retain ſomething of 
the metal; which if you ſuſpect, pound the ſcoria into a fine duſt, and thus the 
PL | 6 | grains 
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' If the ore be rendered refraftory by pyrites, Cramef dreht that tht filver ſhout 


take ayay the teſt, and leave 


„ e Ar 
grains of metal will appear, if there are any left, becauſe they can never be 


ed fine. The ſilver is ſeparated from the regulus by copelling, as in Proceſs I. 
All earths and ſtones are refraftory in the fire; for, although fome of them 


melt naturally in the fire, as is the caſe wich thoſe that are vitrifiable; yet all the 


others, a very few excepted, melt with much greater difficulty than metals, and 


never become fo thin in the fuſion as is requiſite for the ſufficient precipitation of 
a precious metal. Bur fitharge itſelf does not conveniently diflolve theſe refrac-- 
tory matters by the help of fire alone, unleſs ſome mechanical mixture is added 
to them; for the very moment the ſaid litharge penetrates through the interſtices 
of the refractory ore, and begins to diſſolve it, a tenacious maſs is produced, 


which hardly admits any farther dilation by the litharge. Fou may plainly 


perceive it, if you make coloured glaſſes with metallic calces; if you pour care- 


leſsly upon them a calx that gives a colour, you will never cauſe them to be: 


equally dyed on every fide, even though you ſhould torture them for whole days 


together in a ſtrong fire, Indeed, glaſs already made can never be dilated by 
pouring ſalts and litharge upon it. Hence, you muſt uſe the artifice of 


only | | f 

gab e , in the making of the moſt perfect glaſſes, take great care, 
before they put the ſpecies of their ingredients into the fire, to have a mechanical 
mixture precede, or at leaſt accede, during, the fuſion itſelf, which is done here by. 


pounding glaſs of lead mixed with the ore: but if you think that your glaſs of lead 


is nat ſufficiently. fuſible, you- may add to it litharge, melted. firſt, and then 
pounded into a fine powder... _. l of} ts 


. 1 


As this ſcorification requires à longer and a greater fire than the foregoing; and | 
as a greater quantity of litharge is beſides this requiſite to ſubdue the refractory 


ſcoria; it is eaſy to ſee why a much greater quantity of lead muſt be uſed here 
than in Proceſs I.; and although leſs lead is often ſufficient, it is nevertheleſs 


roper always to uſe the greateſt quantity that can be neceſſary; leſt, for inftance,. 


it ſhould be neceſſary to try ſo many times the lead alone, to make it evident how 


much ſilyer the lead, when alone, leaves in the coppel. Nor is there any occa- 
ſion to fear left any thing of the filver, be taken away by the lead, provided the 
eoppels be good, and the coppelling duly put in execution: for you can hardly 
collect a ꝑonderable quantity of filver out of the collected fume of the lead, Which, 
riſes during the, coppelling, as well as out of the litharge, that is withdrawn into» 
a of ee e ier e Er ere ac ak 24 7 boot ag. 
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Art of Aſſaying, Part II. proceſs 3. © * 
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| precipitated by lead in the following manner. . 


Break your ore into a rough powd r,. and put a centner of it ineo t ! r 


upon this another teſt in the manner of a tile; put it under the muffle hardly 
red- hot: increaſe the fire by degrees. There will always be à crackling ; which 
being ended, take away the upper teſt; for when the veſſels have been red- hot 
about one minute, the ore ceaſes to ſplit, Leave tlie ore under the muffle till the 
arſenic and the ſulphur are for the moſt part evaporated; which you will know 
from the ceſſation of the viſible ſmoke, of the ſmell of garlic, or the acid; then 
it in a place not too cold, that it may cool of itſelf. 

. our out, 1thout any diſpation, the roafted ore, and with a Knife take away 

what is adherent to the veſſel; pound it to a moſt ſubtle powder, and grind'it 
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together with an cqual weight of glaſs of lead; and laſtly, ſcorify” the whole 
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collected ore in the ſame teſt in which the reſting was made, uniefs'1 it has con- 
tracted chinks, as was deſcribed in Proceſs II. 


= Remarks.” Yellow pyrites-ores contain a very great quantity of Ws en 
ater than is neceſſary to ſaturate the metal that lies concealed in 


Aich reaſon this ſuperfluous ſulphur diſſipates in a' middling fire; but if it 4 


been mixed with lead it would have rendered it refractory, nor could it after 
wards. be diſſipated from it without a confiderable deſtruction of the lead. The 
- white arſenical pyrites turn alſo a great quantity of lead into glaſs, on account of 
the abundance of the arſenic they contain. In conſequence of this, thefe ores; 
muſt be pre viouſly roafted, that the fulphur and arſenic may be diſſipated. Nor 
is there any occaſion to fear left any part of the filver be carried away with the 
arſenic; for when arſenic is ſeparated from any fixed body, "es a e W 
"of fire," it carries A of chat body away with it. 


a 811 * 
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FY (An of Aﬀaying, Part II. proceſs. 9g.) 
Site may Ze precipitated from its ore by cupellalion only, in the Following puch, 
given by Cramer. 
A one centner of ore, roaſted in the manner directed in the laſt proceſs; 
beat it to a moſt ſubtle powder; and if. it melts with difficulty on the fire, grind 
it together with one centner of litharge, which is not neceſſary when the ore melts 
.cafily.; then divide the mixture, or the powder of the ore alone, into five or fix 
parts, and wrap up every one of them ſeverally in ſuch bits of Paper as can 
contain no more than this ſmall portion. 
Put a very large coppel under the muffle; roaſt it well feſt, and then put 
into it 16 centners of lead: when the lead begins to ſmoke and boil, put upon it 
one of theſe portions. with the ſmall paper it was wrapt up in, and Hitninith the 
fire immediately, in the ſame manner as if you would make a ſcorification in 4 
teſt, but in a leſſer time. The ſmall paper, which turns preſently to aſhes, 
goes off of itſelf, and does not ſenſibly increaſe the maſs of the ſcorias. The ore 
2 from this is caſt on the border, and very ſoon turns to ſcorias. 
f. creaſe the fire again immediately, and at the ſame time put another portion of 
"= ore into the coppel. The ſame effects will then be produced. Continue 


your operations in the ſame manner, till all the portions are thrown in and 


conſumed in the lead. Laſtly, deſtroy the remaining lead with a ſtronger fire. 

- The filver chat was in the ore and in the lead will remain in the coppel. If 
you. deduct from it the bead proceeding from the lead, you will have the weight 
of the filver contained in the ore. If the ore employed was eaſy to be melted, 
all the ſcoria vaniſhes; but if it was refractory or not fuſible, all the ſcoria does 
not always paſs away, but there remains ſomething of it occaſionally in the form 
of duſt. A great many ores and metals may be tried this way, except ſuch only 
as ſplit and corrode the coppels, There are likewiſe ſome of them which muſt be 
previouſly. prepared, in the ſame manner as is required to render them a for 
going through a ſcorification. See the preceding PRocessEs. - 

Remarks. The ore thrown at ſeveral times upon lead boiling i in a coppel, 

may be diſſolved without the foregoing ſcorification: but this is very far ehen 
having an equal ſucceſs: with all kinds of ores; for there are ores and metals which 
reſiſt very much their diſſolution by litharge; and which being on this account 
chrown on the border, are not ſufficiently diſſolved; becauſe the litharge ſoon 


ſteals away into the coppel. Neverchelelz there are ſome others which vaniſh 
243356 * 1 . entirely 
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entirely by this method, except the ſilver and gold that were contained in them. 
A previous roaſting is neceſſary; firſt, for reaſons mentioned, and then 
becauſe the ore thrown upon boiling lead ſhould not crackle and leap out; for, 
having once paſſed the fire, it bears the moſt ſudden heat. 8401 £224 


PRockss VI. | 
in” Bac , ak 
Sitver may be precipitated out of the ſame bodies as were mentioned in the foregoing 
bpProceſſes, by ſcorification in a crucible. e pt or pas 

The body out of which you intend to precipitate filver muſt be previouſly 
prepared for a ſcorification by pounding and r e as mentioned in the former 
proceſſes. Then in the ſame manner, and with the ſame quantity of lead, put it 
into a crucible ſtrictly examined, that it be entire, ſolid, not ſpeckled with black 
ſpots, like the ſcoria of iron, eſpecially at its inferior parts, and capable of con- 


taining three times as much. Add beſides glaſs-gall and common ſalt, both 


dry, and in ſufficient quantities, that, when the whole is melted, the ſalts may 
ſwim at top at the height of about half an inch. | 5 

Put the crucible thus loaded into a wind- furnace; ſhut it cloſe with a tile; 
put coals round it, but not higher than the upper border of the crucible. Then 
light them with burning coals, and increaſe the fire till the whole melts very 
thin, which will be done by a middling fire, maintained always equal, and never 
greater: leave it thus for about one quarter of an hour, that the ſcorification-may 
be perfectly made. Take off the tile, and tir the maſs with an iron wire, and a 


little after pour it out into the mould, When the regulus is cleared from ſcorias, 
try it in a teſt by coppelling it. 5 5 | 1 
| Remarks. The ſcorification of any ore whatever, or of any body fetched out 
of ores, may indeed be made by this apparatus, as well as in a teſt under a mule : 
but it ſerves chiefly to the end that a greater quantity of metal may be melted 
from it with profit. For you may put many common pounds of it at one ſingle 
time into the crucible; but then you need not obſerve the proportion of lead 
pony in the foregoing proceſs; indeed, a > rage of lead two or three times 
eſs is ſufficient, according to the different qualities of the object. But the maſs 
will certainly be ſpilt, unleſs you chooſe a very 
veſſel charged with lirharge, that can bear a ſtrong fire having a draught of wind, 
without giving way through it to the litharge. | | 

You add glaſs-gall and common ſalt, that they may forward the ſcorification, 
by ſwimming at top; for the refractory ſcoria rejected by the litharge, and adher- 
ing between this and the falts that ſwim at top, 1s ſoon brought to a flux, and the 
precipitation of the filver is thereby accelerated. They alſo hinder in a manner 
a ſmall burning coal fallen into the crucible, from ſetting the litharge a-boiling, 
which troubles the operation; for the litharge, or glaſs of lead, eſpecially that 
which is made without any addition, as ſoon as the phlogiſtonenters into it, riſes 
into a foamy maſs, conſiſting of a multitude of ſmall bubbles very difficult to be 
confined, unleſs the 3 be entirely conſumed, and the litharge reduced 
to lead, which ſometimes riſes above the border of the veſſel. 5 | 

Native metallic filver may be ſeparated from the ſtones and earths with which 

it is intermixed, by amalgamation with mercury, which operation is to be per- 
formed in the ſame manner as in the ſeparation of native gold. 

ORES OF TIN. The exiſtence of native tin was long a matter of doubt 


among mineralogiſts, It has 1 been undoubtediy found in various 
. 9 | 


places. 


good crucible; for there is no 
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places. Magellan “, among other ſpecimens, mentions, 1. Malleable tin in 4 
granular form, and alſo foliaceous, bedded in a white hard matter reſembling 
quartz, but which, on proper examination, proved to be arſenic; a circumſtance 
that evinces its being native tin, becauſe the arſenic could not have retained 
this form if the tin had undergone the fuſing heat. It appeared like a thick 
jagged or ſcolloped lace or edging, and was found at St. Auſtel in Cornwall. 
2. In the form of cryſtalline metallic lamine, or flat cryſtals, riſing fide by fide out 
of an-edging, which ſhone like melted tin. They were nearly as thin as the leaves 
of talc, interſecting each other in various directions, with ſome cavities between 
them, within which appeared many ſpecks and granules of tin that could be 
eaſily cut with a knife; this alſo came from Cornwall. 3. In a maſſy form, 
more than an inch thick in ſome places, and incloſed in a ſtone reſembling 
quartz, which was taken to be a hard cruſt of cryſtallized arſenic, | 5 : 


The ores of tin hitherto found are in the calciform ſtate. They are remark- 
able for their great weight, which is between 5,995 and 6,750, according to 
Kirwan, 411 | 121 | 

The common. ore called tin-ſtone has a vitrified appearance, refembling a 

rnet of a blackiſh-brown colour, but much heavier. Its furface is ſhining, 
ometimes ſtriated, and its fracture lamellar ; ſoft enough to b or ſcraped 
with a knife, and affording a pale red powder. Some aufhoxs aſſert that it con- 
tains arſenic, but Kirwan poſitively denies the exiftence-of arſenic as a mine- 
ralizer of tin. The Germans call the irregular compact tin ore by the name of 
zinn-ſtein; but the cryſtallized tin-ftones are called zinngraupen, if the cryſtals are 
diftin& and ſomewhat large. The zinnzwitter ores, in which the cryſtals are ſmall 
and not ſo diſtin, reſemble ſmall grains, ſcattered through a compact raw tin- 
ſtone, or a ſtone of any other kind. | _ 5 

The ſpecies of Corniſh tin ores differ from thoſe of Bohemia and Saxony, by 
containing much leſs iron, and leſs arſenic ; and this is the cauſe of the prefer- 
ence the Engliſh tin in general obtains above any other tin. *** 
The common matrix of tin in theſe mines is the killas and the growan. This 
conſiſts of white clay mixed with mica and quartz, without any particular tex- 
ture; which when lamellar and hard, is called gneiſs by the Germans, and is 
nothing elſe but decayed granite, in which the fellſpar has been broken down to 

| The zinngraupen from Cornwall. It is the moſt remarkable, though rare, and 
conſiſts of quadrangular priſms, or double quadrangular pyramids, joined by 
their bafes, fo that theſe cryſtals are octoedral; theſe are found at Trwaunanee and 
Soil-hole, in the pariſh of St. Agnes. Similar priſmatic cryſtals, but of as ſmall 
a ſize as a hair, are found in tin-ſtone upon killas, at Polgooth, one of the richeſt 
tin mines, which produces ſometimes a clear profit from 1000 to 1200l. per month. 

The ſtream-tin is collected in the valleys of the tin-mountains in Cornwall, 
and yields a confiderable quantity of this metal. The ſoil is dug feveral feet 
deep, and waſhed by water going over it, till the heavier particles of the ore 


remain at the bottom. Theſe are nothing elſe but the abrafions of the tin ores 


over the mountains, which are rolled down the declivities of the hills to lower 


grounds. 


Tpzhe ſtream- tin from Penfagillis is remarkable on account of the native gold 


now and then met with in it; and found, though very rarely, in pieces of the 


on Cronſtedt, 62 6. —_— | 
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value of two or three pounds ſterling. It ptincipally conſiſts of round, oval, and 
ſomewhat ſmoorh pieces, from the ſize of a bean to that of a pea, and leſs, vhoſe 
poliſhed ſurfaces ſhew a variety of reddiſh, grey, light-brown, and dark- yellow 
„ TTT SJ: ye 1 fey (1 
The wood- tin ore looks like hematites, and is found only in the pariſhes of 
St. Columb, Roach, and St. Denis. This is without any cryſtallized form, and 
has a very inconſiderable quantity of iron with it. (I l i 
Another wood - like tin ore, deſcribed by profeſſor Brunnich, ſheus various fine 
fibres con verging to different centres, like the radiated zeolyte; but is ſo compact 
and hard, as to ſtrike fire with ſteel. Its ſpecifie gravity at the 455 of Fahrenheit 
is 580, and even 645. It contains ſome arſenic and a confiderable proportion 
of iron; and gives ſometimes 63,5 per cent. of tin. It is very ſcarce, and found 
only in ſmall pieces. , Tow dried GA ie 
The tin ſpar, or white tin ore, is generally of 4 whitiſh or gray colour; ſome- 
times it is yellowiſh, ſemi-tranſparent, and cryſtallized, either of a pyramidal 
form, or irregular. It is white and ſemi-tranſparent, reſembling a calcareous or 
rather ponderous ſpar, but is eaſily known by its great weight and ſhining greaſy 
appearance. Its fracture alſo is vitreous. It was formerly thought to contain 
arſenicg but Margraaf found it to be the pureſt” of all tin- ores; though it is 
ſaid to contain ſometimes a mixture of calcareous earth. Its ſpecific gravity is 
Tin 1 is of a ſpherical polygonal figure, like the garnets; but 
unctuous on its ſurface. | | . | | 
It is found either in large or ſmall grains. £440 | bs Fig, 
Bergman received a ſpecimen of native aurum muſivum from Nerſchinſkoi in 
Siberia. It reſembled the artificial aurum muſivum externally, . or rather the 
aurum muſivum formed a cruſt invironing a nucleus radiated in its fracture, and 
reſembling a white metal. It yielded to the knife, and the place of ſeftion 
exhibited variable colours. Its powder was black. By the analyſis, it proved to 
conſiſt of tin mineralized by ſulphur, with a very ſmall portion of copper. In 
the Journal de Phyſique for 1783, it is ſaid that the ſpecimen as too ſmall to 
admit of a determination of the quantities in the large way: but in the preface to 
the Sciographia it is ſaid that the native aurum muſivum contained forty parts of 
ſulphur to one of tin; and the other mineral, which reſembled antimony, contained 
one fifth part of ſulphur only. 3 1 
At Hael Rock, in St. Agnes in Cornwall, there has been found a metallic 
vein nine feet wide, at twenty yards beneath the ſurface. Raſpe was the firſt who 
diſcovered this to be a ſulphurated tin ore: it is very compact, of à blueiſh-white 
colour, approaching to gray ſteel, and ſimilar to the colour of gray copper- ore: 
it is lamellar in its texture, and very brittle. It conſiſts of ſulphur, tin, copper, 
and ſome iron. Raſpe propoſes to call it bell · metal ore. de.. Fi 
According to Klaproth's analyſis of this ore, 119 grains contain 30 of pure 
ſulphur, 41 of tin, 43 of copper, two of iron, and three grains of the ſtony 
matrix. In another ſpecimen of the fame ſulphurated tin ore from Cornwall, 
thete were in the hundred, 25 parts of ſulphur, 34 of tin, 36 of copper, three of 


ſeems more 


— 


iron, and two of the ſtony matrix. | 


= 


- 
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Bergman's method of effaying tin ores in the humid way is as follows: Let the 

tin ore, well ſeparated from its ſtony matrix by waſhing, and reduced to the 
- {> Tbs account of the Corniſh tin ores is extracted from a treatiſe of Klaproth by Magellan. 
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moſt ſubtile powder, be digeſted in concentrated oil of vitriol in a ſtrong heat for | 
ſevetal hours; then, when cool, add a ſmall quantity of concentrated marine acid, 
and ſuffer ĩt to ſtand for one or two hour; then add water; and when the ſolùtion 
is clear pour it off, and preci pitate it by fixed mineral alkali. One hundred 
thirty-one grains. of this precipitate: waſhed and dried are equivalent to 100 of 
tin in its reguline ſtate, if the precipitate conſiſts of pure tin; but if it contains 
copper or iron, it ſhould be calcined for one hour in a red heat, and then digeſted 
in nitrous acid, which will take up the copper, and afterwards i in and : 
which will ſeparate the iron. 5 
In the dry way, theſe ores, after pulverization Ee ſeparation of he: tony 
matter by waſhing, are to be melted with a mixture of double their weight of a 
flux, conſiſting of equal parts of pitch and calcined borax, in a crucible hned 
with charcoal, and to which a cover is luted ; fuſion ſhould be ſpeedily procured. 
Bergman recommends a mixture of one part of the ore with two of tartar, 
one of black flux, and one-half part of roſin: this is to be divided into three parts, 
and each ſucceſſively projected into a crucible heated white, and immediately 
covered after the foregoing portion ceaſes to flame : the whole operation takes 
up but ſeven minutes, or leſs. 0 
Previous to ſmelting in the large way, the i impure ores off tin n mut ech 
as much as is poſfible from all heterogeneous matters. This cleanſing is more 
neceſſary in ores of tin than of any other metal, becauſe in the ſmelting of tin 
ores à leſs intenſe heat muſt be given than is ſufficient for the ſcorification of 
earthy matters; leſt the tin be calcined. Tin ores previouſly bruiſed may be 
cleanſed by waſhing, for which operation their great weight and hardneſs render 
them well adapted. If they be intermixed with very hard ſtones or ferruginous. 
ores, a flight roaſting will render theſe impure matters more friable, and conſe». - 
quently fitter to be ſeparated from the tin ores. Sometimes theſe operations, 
the roaſting, contuſion, and lotion, muſt be repeated. By roaſting, the ferrugt- | 
nous particles are ſo far revived, that they may be ſeparated by magnets. 
The ore, thus cleanſed from adhering heterogeneous matters, is to be roaſted 
r- _ oven or reverberatory furnace with a fire rather intenſe than long continued, 
which it muſt be frequently ſtirred to prevent its fuſion. By this opera- 
Treg arſenic is expelled, and in ſome works is collected i in chambers build | 
purpoſely above the calcining furnace. 
Laſtly, the ore cleanſed and waſhed is to be faſed, and reduced to a magic 
ſtate.” In this fuſion, attention muſt be given to the following particulars :. 
1. No more heat is to be applied than is ſufficient for the reduction of the ore, 
becauſe this metal is fufible with very little heat, and is very eaſily calcinable. 
2. To prevent this calcination of the reduced metal, a larger quantity of charcoal 
is uſed in this than in the other fuſions. 3. The ſcoria muſt be frequenth 
removed, leſt ſome of the tin ſhould be involved in it, and the melted ore mu 
be covered with charcoal powder to prevent the calcination of its ſurface. 4. No 
flux or other ſubſtance, _—_— the ſcoria of former oe rang. 4 _ Comte! 
ſome tin, are to be added, to facilitate the fuſion. | 
ORES OF URANITE, on URANIUM. See Unaxzrs..- 
OkRES OF WOLFRAM. See WoLFRAM.' O Hes! 
ORES OF ZINC. Fhis metal has not been found in a native fine, © 
All the ores of zinc tinge plates of copper of a yellow colour, when ſtratified 
wich that metal and charcoal; but for this urpoſe the ſulphureous ores muſt be 
previouſly roaſted. Of the Cielo ores of zinc, Kirwan makes four W 
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' Vantzry- I. The vitreous zinc ore, or zinc *** of ainc, f 
generally». 


a whitiſh-gray, | blueiſh-gray, or yellowiſh colour, and of à hardneſs 


ſufficient to frike fire with ſteel; in its fracture it reſembles! quartz; irregular, 
ſtalactitical or cryſtallized in groups, and weighiy; by: calcination it loſes one- 


— 


third of. its weight, without emitting a ſulphureous or arſenical ſineil, and is 


infuſible in the ſtrongeſt heat either ſingly or with mineral alkali, but eafily fuſible 
with borax or microcoſmie ſalt. In the mineral acids it is foluble with efferveſ- 
cence, and with the vitriolic affords vitriol of zinc. One hundred grains of this 


ore contain about 65 of the calx of zinc, 28 of i acid, fix of water, * one of 
iron, and fometimes a little of ſile. 


Bergman ſuſpects the ſubſtance called zinc e ſpar by Baron Born to be a dif- 


ferent ſubſtance, Bindheim found it inſoluble in acids before calcination, and 
in the dry way infuſible with the three uſual fluxes, but after calcination it bes: - 


comes ſoluble in acids. 21 


VARAI ETV II. T utenago, che calx of zinc mixed wich a notable proportion 
of iron. Engeſtrom, in the Memoirs of Stockholm for the year 2775, has given 
us an analyſis of an ore of this ſort from China; it was of a white colour, inter- 


ſperſed with red ſtreaks of calx of iron, and ſo brittle as to be eaſily broken 
betwixt the fingers. In the dry way it exhibited the fame appearances as the 


former variety, except that it loſt no part of its weight; it was ſoluble in the 


mineral acids, particularly with the affiftance of heat, and with the vitriclic 


afforded vitriol both of zint and iron; the quantity of fixed air was fo fmall as 


to be abſorbed by the ſolution; it contained in various ſpecimens from 60 to 9 


per cent. of zinc; the remainder was iron and a ſmall proportion of 


Bindheim alſo diſcovered this variety in Germany, and found it to conſiſt of ane, 


2 little iron, and ſilex . 


Variety III. Calamine. In this ore the calx of zinc is mined — iron p 
and clay in various proportions. Its colour is white, gray, ny, brown or 
red, not ſo brittle as the ſecond variety, and of various degrees of hardneſa, 
| though ſcarce ever ſo hard as to ſtrike fire with ſteel; its texture equable or 
cellular, and its form either irregular, cryſtallized or RalaRticical 3 when calcined 
it loſes no part of its weight, except it be mixed with charcoal, and then flowers: 
of zinc ſublime ; it is ſoluble in acids, and with the vitriolic end wifi of iron 
as well as of zinc, which ſhews the iron it contains is not much calcined. 
The ſpecific gravity of the beſt ſort, that is, the gray, is g, ooo: 100 parts of 
this afforded Bergman 84 of calx of zinc, three of iron, one of argill, and 12 0f 
ſilex; but in other ſpecimens theſe proportions are very different; ſome. ores are 
fo poor as not to contain above 4 per cent. of calx of zinc ; a good ore ſhquid- | 


afford at leaſt 30 per cent. and its fpecific gravity be about 4, 400 or 


Sometimes calamines contain a mixture of calcareous earth and lend. 3Lio. | 


von Gmel. 112. Moſt of the Engliſh calamines contain lead. 


The firſt and ſecond varieties are eaſily analyſed in the maift way, by ditſolving . 
them in the dilute vitriolic acid; the ſilex, if any, will remain undiſſolved, an 
the zinc and iron are taken up, and may be ſeparated by adding a piece of zine 


previouſly weighed, and boiling the ſolution; the iron, will be precipnated; the 
ſolution, which then contains only zinc, ſhould be precipyated by aerated mineral 
alkali. One hundred ninety-three grains of this precipitate are equivalent to- 
100 of Zinc in its rene from Wich che weight loſt by the inſerted "_ 


„ Bedi Sebi 399 Quoted by Kirwa, +4 De Sadiſt 6e ——— 75 


O0 K. E (/ 614”) o R K 


ſhould be ſubtracted; the weight of the fixed air and water may be collected by 
comparing the loſs of weight whictr the ore ſuffers by calcination and ion in 
acids. | 
The analyſis of the third variety, or Ware is more e Bergman 
gives us two methods of performing it. The firſt is to dephlogiſticate it in the 
nitrous acid with the aſſiſtance of heat, and boil away the acid to dry neſs. Repeat 
this operation twice or thrice, uſin , honor time twice as much of the acid as the 
ore weighs; and laſtly, diſſolve all that is ſoluble in a freſh portion of nitrous 
acid: by this means 14 zinc (and lead if any) with the argill will be taken up, 
while the iron, being dephlogiſticated, will with the filex remain undiffolyed : if 
the ſolution contains lead, the marine acid will precipitate it; after which the 
vitriolic may be uſed to precipitate the calcareous earth, if any be contained in 
the ore, or the lead and other metals may be precipitated by adding a piece of 
zinc. The zinc may then be precipitated by the Pruſſian alkali; the weight of 
which divided by five gives that of zinc in its metallic form contained in the ore. 
The undiſſolved reſiduum ſhould be treated with three times its weight of con- 
centrated vitriolic acid, and evaporated to dryneſs, and all that is ſoluble ex- 
traced with warm water; the iron ſhould be precipitated by the Pruſſian alkah, 
and the argill by the ciated mineral alkali, which ſhould allo be Aged” to. each 
nitrous ſolution after the zinc is precipitated. _ CARD 
The ſecond method is ſhorter and more ingenious. | He diſtills the- vitriolic. 
acid over calamine to dryneſs ; the reſiduum he li- viates in hot water; what 
remains undiſſolved is filex ; to the ſolution he adds a cauſtic volatile alkali, 
which precipitates the iron and argill, but keeps the zinc in ſolution, as it is 
ſoluble in vitriolic ammoniac ; the precipitate he re dining 3 in ene acid, 
and ſeparates the iron and argill as before: Js 855 


* 
* 


Variety IV. Zeolytiform. In this ore, the calx of Zinc is {aids with a 


' notable proportion of filex. The real contents of this ſubſtance were firſt diſ- 
covered by M. Pelletier, a moſt accurate Pariſian chemiſt. ; It was long taken 


for a zeolyte, being of a pearl colour, cryſtallized, ſemi-tranſparent, conſiſting 


of laminæ diverging from different centres, and becoming gelatinous with 
acids. It was commonly called zeolyte of Friburgh: he found 100 grains of it 
to contain from 48 0 to 52 of e 36 of calx of zinc, and eight or 12 * 
water. 

Of the ores of zinc which are W e by ſulphur; * means WY iron, 
there are, according to Kirwan, ſeven varieties. Thele are generally of a lamellar 
or ſcaly texture, and frequently of a quadrangular form, reſembling galena ; 
they all loſe much of their weight when heated, and burn with a blue flame; 
their ſpecific gravity.1s inferior to that of galena. Almoſt all contain a mixture 
of lead ore; moſt of them exhale a ſulphureous ſmell when ſenapedd, or at leaſt 
when vitriolic or marine acid-is dropped on them. , 

VaRIETY I. is of a blueiſh-gray colour, and of a metallic apPearitties. Its 
form is generally cubical or rhomboidal, its texture. ſcaly or ſteel- grained; by 
calcination it loſes nearly = of its weight; after calcination it is more eaſily ſo- 
luble in the mineral acids. One hundred paris of it afforded Bergman about 32 
kc zinc, eight of iron, four of copper, 26 of ſolpbur, four of water, and fin 
of filex. 

Io analyſe this ore in the moiſt way, Bergman firſt expelled the water. at part 
of the ſulphur by diſtillation ; the reſiduum he treated with three times its weight 
of oil of vitriol evᷣaporated to dryneſs; chis lixiviated with warm water; left only 

* * 
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13 per cent. of its weight by torrefaction. 
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fax parts undiſſolved; in this ſolution a poliſhed plas of iron was: boiled, which 
precipitated; the copper. He then by means of the phlogiſticated alkali preci- 
pitated the zinc and iron. This precipitate being calcined in an open fire, was 
ſeveral times treated with nitrous acid eyaporated to dryneſs, till the iron was 
perfectly dephlogiſticated; freſh nitrous acid being then added, diffolved the 
zinc only, which being precipitated by the Pruſſian alkali, the proportion of 
zinc, in its metallic ſtate, * was found as in the analyſis of the third variety of the 
calciſorm ores; ., Neither metal as contained in the ore is much dephlogiſticated. 

VARIETY II. is black, Pecheblende. This ore is of moderate hardneſs, 
does not give fire with ſteel, frequently cryſtallized, and then ſometimes tranſ- 
parent, or ſemi-tranſparent ;z when pulverized, it gives a reddiſh powder; when 
heated, it decrepitates; and if laid on a burning coal, it emits a ſulphureous ſmell, 
and depoſes white and yellow flowers; it is not magnetic even after torrefaction, 
but loſes. 25 per cent. of its weight. It is frequently mixed with filver, arſenic, 
and other metals. One hundred parts of that of Danemora, examined by Berg- 
man, exhibited 45 of zinc, one of regulus of arſenic, nine of iron, fix of lead, 


all ſlightly dephlogiſticated, 29 of ſulphur; fix of water, and four of ſilex. 


This ore he analyſed in the moiſt way after the following manner : Firſt, b 


| diſtillation he obtained the water, regulus of arſenic, and part of the ſulphur; 
the refiduum he boiled in marine acid, until all that was ſoluble was taken up. 


To the ſolution, after its filtration and ſome evaporation, he added vitriolic am- 


moniac, by whoſe decompoſition vitriol of lead was precipitated in ſome meaſure, 


and the remainder of it by further evaporation, ' This being ſeparated,” the re- 
mainder was evaporated to dryneſs, and treated with nitrous acid, and at laſt 


calcined to dephlogiſticate the iron; the calx of zinc only was then diffolved | 
in the nitrous acid, and precipitated by the Pruſſian alkahi. Fe, 17% 028010 


- VarTety III. is red, or reddiſh; and is the R6d Slag of the Swedes, Its 


texture is generally ſcaly, ſometimes cryſtallized, and ſemi-tranſparent ; it gives 


o - 


fire with ſteel ; it does not decrepitate nor ſmoke when heated, yet it loſes about 
One hundred parts of that of Sahlberg contained, by Bergman's analyſis, 44 
of zinc, five of iron, 17 of ſulphur, five of water, five of argill, and 24 of 


< * 


1E | Wes N 
In analyſing this ore, the water and ſulphur were obtained as before; nitrous 


acid was ſeveral times diſtilled to dryneſs over the reſiduum, which was at laſt 
calcined, and again treated with the nitrous acid, which then left the iron and 
quartz and a little argill undiſſolved; the Pruſſian alkali precipitated the zinc 
from this ſolution, and after that, the aerated volatile alkali precipitated” the 
argill, The undiſſolved refiduum was treated with oil. of vitriol diſſolved to 
dryneſs, which took up the calx of iron, and a ſmall proportion of argill. The 
Pruſſian alkali precipitated the iron, and the liquor being then evaporated, af-' 
forded a little alum and tartar vitriolate. . th Be I Mk 185 

Variety IV. is phoſphoreſcent blende. Its colour is generally greeniſh, 


yellowiſh- green, or red, of different degrees of tranſparency, or opake; when 


ſcraped with a knife in the dark, it emits light, even in water; and after under- 


1 


going a White heat, when diſtilled per fe, a filiceous ſublimate riſes, which ſhnews 


it contains the ſparry acid, probably united to a metal, ſince it ſublimes. It is 
almoſt wholly ſoluble in the marine acid in a boiling heat. X9im 


Bergman found 100 parts of that of Scharfenberg to contain 64 of zinc, 
five of iron, 20 of ſulphur, four of fluor acid, ſix of water, and one 7 ſilex. 
55 5 . VarieTY 
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Vanerty V. is grayiſh-yellow blende. This conſiſts of a mixture of blende, 
na, and petrol; it contains about 24 per cent. of zinc; it is probably the 
e as the gray blende of Monnet. Mineral. p. 40. e 

Variety VI. is white blende; and is found at Silverberget, 

VARIETY VII. is yellow blende. This ore is of the colour of wax, and 
ſemi-tranſparent, and contains much ſulphur. | 

In the dry way zinc is reduced by diſtilling its ore after torrefaction, with a 
mixture of its own weight of charcoal, in an earthen retort well luted, and a 
ſtrong heat; but by this method ſcarce half the zinc it contains is obtained. 

The firſt dreſſing of calamine for the large works of zinc conſiſts in picking 
out all the pieces of lead ore, lime, and iron-ſtone, cauk, and other heterogeneous 
ſubſtances, which are found mixed with it in the mine: it is then calcined in pro- 
per furnaces, where it loſes about a fourth or third part of its weight. It is picked 
out again very carefully, as the heterogeneous particles have become more diſ- 
cernible, by the action of the fire; it is then ground to a fine powder, and waſhed 
in a gentle rill of water, which carries oft the earthy mixtures of extraneous 
matters; ſo that, by theſe proceſſes, a ton weight of the crude calamine of Der- 
byſhire is reduced to 1200 only. | : | 

Bergman affirms, that a certain Enghſhman, whoſe name he does not mention, 
made, feveral years ago, a voyage to China, for the purpoſe of learning the art 
of ſmelting zinc, or tutenago; and that he became inſtructed in the ſecret, and 
returned ſafely home. | Fr | 

It is not improbable, but that a fact of this kind may have ſerved to eſtabliſh 
the manufactory of zinc in England about the year 1743, when Mr. Champion 
obtained a patent for the making of it, and built the firft work of the kind near 
- Briſtol. It conſiſts, as Watſon relates, of a circular kind of oven, like a glaſs- 
houſe furnace, in which were placed fix pots, of about four feet each in height, 

much reſembling large oil-jars in ſhape ; into the bottom of each pot is inſerted 
an iron tube, which paſſes through the floor of the furnace, into a veſſel of water. 

A mixture of the prepared ore is made with charcoal, and the pots are filled 
with it to the mouth, which are then cloſe ſtopped with ſtrong covers, and luted 
with clay. The fire being properly applied, the metallic vapour of the calamine 
iſſues downwards, or per deſcenſum, through the iron tubes, there being no other 
* through which it can eſcape; and the air being excluded, it does not take 

re, but is condenſed in the water into granulated particles; which being remelted, 
are caſt into ingots, and ſent to Birmingham under the name of zine or ſpelter ; 
although by this laſt name of ſpelter, only a granulated kind of ſoft braſs is un- 
derſtood among the braziers, and others who work in London, uſed to ſolder 
pieces of braſs together. FR YL 

Great part of the zinc volatilized by the force of fire, in large furnaces, as 
thoſe at Goſlar, adheres to their ſides in the form of a whitiſh calx; this is 
ſcraped off when the furnace is cold, and is called by the name of ofenbruch or 
cadmia, which is employed, as well as zinc, to make braſs. | | 
ORIENTAL. Precious ſtones from the Eaſt have been ſuppoſed to be 
harder and more brilliant than thoſe which come from South America. How 
far this may really be the caſe, is not perhaps eaſy to be determined, Jewellers 
uſe the words oriental and occidental to denote the ſuperior or inferior quality 
of a gem, without giving themſelves any trouble about the place it came from. 
Thus an oriental topaz is one of the beſt, whether it come from the Eaſt Indies 
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occidental dopaaes. 
chough ſome of them perhaps may come from the Eat. 

ORIGANUM. An eſſential oil is kept in the ſhops, — the nas of the 
oil of. origanum,. which is obtained from the leaves of the origanum vulgare 
Linnzi, or wild marjoram. 

-ORPIMENT. A combination of the cals of arſenic mth ſul phur, | of a yellow 
Sur, It is naturally found in the earth, generally of an irregular form, and 
compoſed of. ſhining, flexible laminæ, more or leſs ſolid. Its ipecific gravity, 
according to Kirwan, is about 3, 31 5, who aſſerts, that it contains about one 


_ tenth of its weight of ſu phur. 


The ſame author aſſerts, that the realgar, or red combination of arſenic and. 
ſulphur, contains 16 parts of the latter in the hundred, and has no greater ſpeciſc 


gravity than 3,225... This is either opake or ſemi-tranſparent; ſometimes. tranſ- 
| Et bn and regularly cryſtallized, in octohedral pyramids or priſms. In chis 


form it ĩs called ruby of arſenic. Chaptal, however, obſerves from Bucquet, 
that the difference between orpiment and realgar does not conſiſt in the propor- 
tion of their component parts, but ſimply in the latter having undergone a greater 


heat, nothing more being neceſſary in order to convert orpiment into realgar 
than expoſure to a ſtrong heat; and with the ſame mixture we may at pleaſure 
obtain either of theſe products, beef. to the manner of applying the heat. 


This fact appears to reſemble the converſion of mercurial ethiops into cinnabar. 
See CIN NAB AR. | 
ORRIS.. The dry roots of the F MR iris or oris (iris alba Florentina, 1 B.) 


are entirely mild, and ſaid to be a medicine of good ſervice in diſorders of the 
breaſt. They have a pleaſant ſweet ſmell reſembling that of violets, and hence 


are employed in. ſweet ; ſcented powders, for flavouring liquors, & c. The, diſ- 
tilled water ſmells. a little of the root, but exhibits no pearance of. Oil; the 
diſtilled ſpirit alſo bas ſome Might ſmell, The ſtrongeſt preparation bath, in 
ſmell and tale, is the ſpirituous extract, this containing nearly all che active 
parts of the root concentrated into a ſmall volume. An ounce of the root 
yielded a dram and 17 grains of ſpirituous, and afterwards a dram and 40 grains 
of watery extract; water applied at firſt extracted from the ſame quantity three 


5 drams, and ſpirit 1 only eight grains. The extract made by water at 
firſt both . and imells of the orris, though... not near ſo ſtrong gly as the . . 


rituous. 

OSTEOCOL LUA is a ſubſtance formed by fond matters filling vp the inter- | 
ſtices of rotten roots of trees. It has been particularly deſcribed by Mr. Gledicſch, 
and examined chemically by Mr. Margraaf. See Memoirs of the Berlin Aca- 
demy : for the year 1748., ,The former author relates, that ĩt 15 dug from rounds 
containing fine land and a fine calcareous; earth ; and that ſometimes; the ots 
of living trees had been found converted into this ſtony ſubſtance. From 
Margraaf's experiments it appears, that the oſteↄcolla examined by him was 
compoſed of a fine fand, a fine calcareous. earth, and ſome - rotten; remains 
of à root. Neumann lays, that he found marine LENS in oſteocolla. But. nothing 
of that or any other acid cou, be diſcovered by Margraaf. Neumang 3 


that lle totally Ciſſolved oſteocolla by means of dilute vitriolic acid. 4 


the fubſtances examined by theſe two chemiſts ſeem to have been Xt — 
Differences wut arile from the different qualities. of the ſoil in which oftcocolla., 


is s found. | 
4K OTTA, 
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- OTTA on AITR OF ROSES. The eſſential oil of roſes. It comes to 
us under this name from Bengal, and is of too high price to become an article 
of commerce in this country. From a variety of accounts we learn that it is 
obtained in the uſual method, viz. by the diſtillation of roſe leaves with water, 
and that a prodigious quantity of roſes affords but a ſmall proportion of the 
oil. It is ſaid to be equal in fragrance. to a new blown roſe. This may perhaps 
be true of the oil when newly diſtilled; but in the few ſpecimens which have 
come under my obſervation, the difference in ſcent appears to be nearly as great 
as between moſt other eſſential oils and the vegetables which afford them. 

OXTGENE. See NoMENCLATURE, * : FRET 

__  OXYMEL., A compound of honey and vinegar, uſually with other medica 

ingredients. | e = 


LE 
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ALM. OIL. This is obtained from the kernels: of the fruit of a ſpecies: 
of palm- tree, which is a native of the coaſt of Guinea and Cape de Verd 
lands, whence it has been tranſplanted into Jamaica and Barbadoes. The oil 
as it comes to us is about the conſiſtence of an ointment, and of an orange co- 
lour; of a ſtrong though not diſagreeable ſmell, and very little taſte. By long 
keeping it loſes its colour and becomes white, when it ought. to be rejected. It 

is uſed in external applications, and alſo as a purgative medicine. | 
PANACEA. This name, which ſignifies univerſal remedy, has been given 
0 various preparations. The panacea of antimony was formed by detenation, 
in ſmall portions at a time in a red-hot crucible, a mixture of fix parts, by weight, 
of crude antimony, two of nitre, one and a half of common falt, and one of 
charcoal. The maſs when fuſed and poured. out confiſts of regulus of an- 
timony at bottom; an hepatic compound in the next place; and at top, a ſpungy 
maſs. This laſt, when pulverized, waſhed, and dried, is of a golden yellow 
colour, and is the panacea. It was given in pills containing from one tenth to. 
one third of a grain of the powder, and is faid. to operate gently as a cathartic 
and emetic. | | F | 
We have feverak mercurial panaceas. The red panacea is made by waſhing: 
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15 the red calx of mercury, obtained by nitrous acid and calcination; then digeſting. 
i it for many days in ardent ſpirit; next, burning off from it a portion of tinc- 
1 ture of ſulphur; and laſtly, digeſting it again in ardent ſpirit for ſome days. 
oi The white panacea conſiſts of calomel- on which ardent ſpirit has been di- 
8 geſted, and which is afterwards, according to ſome preſcriptions, to. be re- * 
\ff peatedly ſublimed. = 5 . 
| | | Modern, 
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The magneſian earth obtained by precipitation. from che mother water of . 
nitre, was called the nitrous panacea. | 


PAPER-MARLE. See Maxi. 
N The ba ſtone or calcareous earth combined with vitriolic 


Acid. 


| PARIAN. MARBLE... A fine * Italian marble, which is never po- 
liſhed when wrought, but only finely ground down. It has a glittering tex - 
ture, and is lightly tranſparent at the edges. Cronſtedt conſiders it as a lime- 
Kone, that is, lime combined with fixed air and water, 

PARTING, is an operation by which gold and filver are ſcparated from 
each other. As theſe two metals reſiſt equally well the action of fire and of 
lead, they muſt therefore be ſeparated by other methods. This ſeparation could 
Not be effected, if they were not ſoluble by different menſtruums. 

Nitrous acid, marine acid, and ſulphur, which cannot diſſolve gold, attack 
filver very eaſily ; and therefore theſe three agents furniſn methods of ſeparating 
ſilver from gold, or of the operation called parting. 

Parting by nitrous acid is the moſt convenient, and therefore moſt uſed, and 
even almoſt the only one employed by goldſmiths and coiners. Wherefore 
it is called fimply parting. That made with the marine acid is only made by 
cementation, and is known by the name of concentrated parting. Laſtly, part- 
ing by ſulphur is made by fuſion, which the chemiſts call the dry way, and is 
therefore called dry parting. We ſhall deſcribe each of theſe methods *. 

PARTING BY AQL A FORTIS. Although parting by aqua fortis be 
eaſy, as we have ſaid, it cannot ſucceed, or be vp exact, unleſs we ons to 
ſome eſſential circumſtances. 

1. The gold and filver muſt be in a proper proportion; for if the gold 85. 
hers quantity, the ſilver would be covered and guarded by it from the a 

e acid. 

Therefore when efſapers do not know the proportion of theſe two marks in 
the maſs to be operated on, they diſcover i it by the . or a —— 
See Aﬀ88AY. 

If this trial ſhews, that in any given maſs the filver-is not to the gold as three 
to one, this maſs is improper for the operation of part ng by aqua fortis. In 
this caſe, the quantity of filver neceſſary to make an allay of that propertion: malt 
be added. 

This operation is called quartation, probably becauſe 3 it Teduans the gold to a 
fourth part of the whole mats. 

2. That the parting may be exact, the nitrous acid or aqua fortis omplaged 
muſt be very pure, and eſpecially free from mixture of vitriolic and marine acids. 
Its purity muſt therefore be aſcertained; and if this be found not ſufficient, the 
acid muſt be purified by ſolution of filver. See Acip of NirR E, p. 32. 

If the purity of the aqua fortis were not attended to, a quantity of ſilver pro- 
portionable to theſe two foreign acids would be ſeparated during the ſolution; 
and this portion of filver converted by theſe acids to vitriol of ſilyer, and to luna 
cornea, would remain mingled with the gold, which pes aner RN 
entirely Purified by the e | 


* From Macquer, 0 146) 2, anc : - 
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Wheathe metallic maſs is properly allayed, it is to be reduced to plates, rolled 
up ſpirally, called cornets; or to grains. Theſe are to be put into a matraſs, and 
upon them a quantity of aqua fortis is to be poured, the weight of which is 
to that of the ſilver as three to two: and as the nitrous acid employed for this 
operation is rather weak, the ſolution is aſſiſted, eſpecially at firſt, by the heat 
of a ſand - bath, in which the matraſs is to be placed. When, notwithſtanding 
the heat, no further mark of ſolution appears, the aqua fortis charged with 
ſilver is to be decanted. Freſh nitrous acid is to be poured into the matraſs, 


ſtronger than the former, and in leſs quantity, which muſt be boiled on the re- 


ſiduous maſs, and decanted as the former. Aqua fortis muſt even be boiled 
a third time on the remaining gold, that all the ſilver may be certainly diſſolved. 
The gold is then to be waſhed with boiling water. This gold is very pure, 
if che operation has been performed with due attention. It is called gold of 

rting. B | Thos 7 2 e wn} TY EFF 243546 3 

No addition of filver is required, if the quantity of filver of the maſs is evi- 
dently much more confiderable than that of the gold: perſons who have not 


proof needles, and other apparatus to determine the proportion of the allay, 


may add to the gold an indeterminate quantity of filver, obſerving that this 


quantity be rather too great than too ſmall, and ſo conſiderable as to render the 


maſs nearly as white as ſilver; for a large quantity of filver is rather favourable 
than hurtful to the operation: it has no other inconvenience than an uſelefs 
expence, as the larger the quantity is of ſilver, the more aqua fortis muſt be 
employed. We ought to attend to this fact, that the colour of gold is 
ſcarcely perceptible in a maſs two-thirds of which is filver and one - third is gold 
this colour then muſt be much leſs perceptible when the gold is only one-fourth 
part, arileſs; ofthe e ooo nc hoe Gilles reac nn pa 
If the quantity of gold exceeds that of the filver, the maſs may be expoſed 
to the action of aqua regia, which would be a kind of inverſe parting, be- 
cauſe the gold is diflolved in that menſtruum, and the filver is not, but rather 
reduced to a luna cornea, which remains in form of a precipitate after the ope- 
ration, But this method is not much practiſed, for the following reaſons. 
Firſt, the gold cannot be eafily ſeparated from the aqua regia ; for if the part- 
ing has been made with an aqua regia prepared with ſal ammoniac, or if the gold 


be precipitated by a volatile alkali, this gold has a fulminating quality, and its 


reduction requires particular operations. If the aqua regia has been made with 
ſpirit of ſalt, and the precipitation effected by a fixed alkali, the gold will not 
then be fulminating, but the precipitation will be very flow, and probably nat 
complete. See GoLD. teh E Fats 1 

Secondly, in the parting by aqua regia, the ſilver is indeed precipitated into 
a luna cornea, and thus ſeparated ; but this ſeparation is not perfect, as a ſmall 
quantity of luna cornea will always remain diſſolved by the acids, if this ſolution 
even could only be effected by the ſuperabundant water of theſe acids. Ac- 
cordingly the filver is not ſo accurately. ſeparated from the gold by aqua regia, 
as the gold is from the ſilver by aqua fortiss We ſhall afterwards ſee, at the 
article PARTING (CONCENTRATED), that by this operation, filver may be ſepa- 
rated from gold in the dry way without. the neceſſity of quartation, although theſe . 
metals ſhould not be in a-proper-proportion for the parting by aqua fortis. 

The gold after the parting by aqua fortis is much more eaſily collected when 
it remains in ſmall maſſes, than when it is reduced to a powder. Dr 

When the maſs has been regularly quarted, that is, when it contains three 


parts 


8 
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parts of filver and one part of gold; we aft employ, pcericchn ly for the firſt 
ſolution, an aqua fortis fo weakened, that heat is required to aſſiſt the Habs 
of the ſilver: by which means the ſolution is made gently; and the gold which 
remains preſerves the form of the ſmall maſſes before the ſolution: If the aqua 
fortis employed were ſtronger, the parts of the gold would be difunied, and re- 
duced to the n of a rn from the e with which the ſolution would 3 
be made. 

We may incor part by aqua fortis a maſs containing two parts of filver to 
one part of gold; but then the aqua fortis muſt be ftronger ; and if the ſolution 
be not too much haſtened, the gold will more. eafily remain in maſſes after 
the operation. In both caſes, the gold will be found to be tarniſhed and black- 
ened. Its parts have no adheſion together, becauſe the filver diſſolved from it 
has left many interſtices; and the cornets or grains of this gold will be eaſily 
broken, unleſs they be handled very carefully. To give them more ſolidity, 
they are generally put into a teſt under a muffle, and made red-hot, during which 
operation they contract conſiderably, and their parts are approximated. Theſe 

pieces of gold are then found to be rendered much more ſolid, ſo that they 
may be handled without being broken. By this operation alſo che gold re- 
ſumes its colour and luſtre; and as it generally has the figure of cornets, it is 
called gold in cornets, or grain gold. Eſſayers avoid melting 1 it, as they chooſe 
to preſerve this form, which ſhews that it has been parted: | . 

The gold and ſilver thus operated upon ought to have been enough 25 a 
fined by lead, and freed from all allay of other metallic matters, ſo that the gold 
which remains ſhould be as pute as is poſſible. However, as this is the only 

metal which. reſiſts. the action of aqua -fortis, it might de purified by parting 
from all other metallic ſubſtances; but this is not generally done for ſeveral 
reaſons. Firſt, becauſe the refining by lead is more expeditious and convenient 
for the ſeparation. of the gold from the imperfe& metals; and fecondly, becauſe 
the filver; when afterwards ſeparated from the aqua fortis, is pure; laſtly,” be- 
cauſe moſt imperfe& metals do not remain completely and entirely difſolved in 
nitrous acid, from the degree of calcination produced in them by this acid, the 
gold would be found, after the parting, mixed with the. part of theſe "Wh which 
is precipitated. 
- The gold remaining after the parting ought to be well waſhed; to dleanſe t © 
from any of the ſolution of filver which might adhere to it ; and for this pure . 
poſe diſtilled water ought to be uſed, or at leaſt water the purity of which has 
'been. aſcertained by its not forming a precipitate with a ſolution of ſilver, becauſe | 
ſuch a precipitate would alter the purity of the gold. 
+ | The filver diffolved-1n the aqua fortis may be ſeparated either. by diſtillation, . 
in which caſe all the aqua fortis is recovered very pure, and fit for another part- 
iog; or it may be precipitated by ſome ſubſtance which has a greater affinity 
than this metal with nitrous Ron. Copper is generally employed for this pur- 
poſe at the mint. 
The ſolution of ſilver is put into copper veſſels. The aqua fortis diſtolves 
the copper, and the ſilver precipitates. When the ſilver is all precipitated, the 
new ſolution is decanted, which is then a. ſolution of copper. The precipitate 
is to be well waſhed, and may be melted into an ingot. It is called parted 
ſilver. When this filver: bas been obtained from a maſs which had been refined 
by lead, and when it has been well waſhed rom the ſolution of copper, it is very 
ure. 
Cramer juſtly obſerves, in his T reatiſe on Efſaying, that however accurately 
4 | tne.- 
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the operatiqn of patting has been performed, a ſmall portion of ſilver always re- 
mie u Een if ee has been r by aqua fortis; or a 
ſmall portion of the gold remains united with the ſilver, if the parting has been 
made by aqua regia; and he eſtimates chis ſmall allay to be from a two hundredth 
to a hundred and fiftieth part, which quantity may be conſidered as nothing for 
ordinary purpoſes, but may become ſenſible in accurate chemical experiments. 
The maſs of gold and filver to be quarted, ought previouſly to be granulated, 
which may be done by melting it in a crucible, and pouring it into a large veſſel 
full of cold water, while at the ſame time a rapid circular motion is given to the 
water by quickly ſtirring it round with a ſtick or broom. ? . 
The veſſels generally uſed for this operation, called parting-glafſes, have the 
form of truncated cones, the bottom being commonly about ſeven inches wide, 
the aperture about one or two inches wide, and the height about twelve inches. 
Theſe glaſs veſſels ought to have been well annealed, and choſen free from flaws; 
as one of the chief inconveniences attending the operation is, that the glaſſes are 
apt to crack, by expoſure to cold, and even when touched by the hand, Some 
operators ſecure their glaſſes by a coating. For this purpoſe, they ſpread a mix- 
ture of quick- lime ſlaked with beer and whites of eggs upon linen cloth, which 
they wrap round the lower part of the veſſel, leaving the upper part uncovered, 
that they may ſee the progreſs of the operation, and over this cloth they apply u 
compoſition. of clay and hair. Schlutrer adviſes to put the parting-glafſes in copper 
veſſels containing fome water, and ſupported by trevets, with fire under them. 
When the heat communicated by the water is too great, it may be diminiſhed by 
adding cold water, which muſt be done, very carefully, by pouring againſt the 
fides of the pan, to prevent too ſudden an application of cold to the parting- 
glaſs... The intention of this contrivance is, that the contents of the glaſſes, 
theſe ſhould break, may be received by the copper veſſel. Into a 8140 fifteeh, - 
inches high, and ten or twelve inches wide at bottom, placed in a copper pan 
twelve inches wide at bottom, fifteen inches wide at top, and ten inches high, he 
uſually put about eighty ounces of metal, with twice as much aqua fortis. 
The aqua fortis ought to be ſo ſtrong as to be capable of acting ſenſibly on ſil- 
ver when cold, but not ſo ſtrong as to act violently. 1 
If che aqua fortis be very ſtrong, however pure, and if the veſſels be well cloſed, 
a ſmall quantity of the gold will be diſſolved along with the filver, which is to be 
guarded againſt. | | Tg roy 
Little heat ought to be applied at the beginning, the liquor being apt to fwell, 
and riſe over the veſſel; but when the acid is nearly faturated, the heat may be 
„ _' -- 1 . 
When the ſolution ceaſes, which may be known by the diſcontinuance of the 
efferveſcence, or emiſſion of air-bubbles, the liquor is to be poured off. If any 
grains appear entire, more aqua fortis muſt be added, that all the filver may be 
diſſolved. Tf the operation has been performed flow ly, the remaining gold would 
have ſtill the form of diſtinct maſſes, which are to receive ſolidity and colour by 
fire, as Macquer dire&s, If the operation has been performed haſtily, the gold 
will have the appearance of a black mud or powder, which after five or fix walh-, 
ings withipure-water:muſt'he inelt el. 
The ſilver is uſually recovered by precipitating it from the aqua fortis by means 
of copper veſſels into which the liquor is poured, or of plates of copper which 
are thrown along with the liquor into glaſs veſſels. A conſiderable heat is fe- 
quired to accelerate this precipitation. Dr. Lewis ſays, he has obſerved, 1 55 
: Fern l ee 
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when the aqua fortis was perfectly ſaturated with filver, no precipitation was oe 


cafioned by plates of copper, till a drop or two of aqua fortis was added to the 
liquor, and then the precipitation began and continued as uſual. Ar wg 
The precipitated ſilver muſt be well waſhed in boiling water, and fuſed with 
ſome nitre, the uſe of which is, to ſcorify; any cupreous particles which may ad- 
here to the ſilver. bo „ F 
From the ſolution of copper in aqua fortis, a blue pigment, called verditer, is 
obtained by precipitation with whiting. See VERDI TER. V 
PARTING (CONCENT RATED.) Concentrated parting is alſo called 


parting by cementation, becauſe it is actually performed by cementation. This. | 


ing or purification of gold is uſed when the quantity of it is ſo great in pro- 

. to Rn ſilver, og, apron? be ſeparated; by aqua fortis. This operation. 
is performed in the following manner: g Beef . 
A cement is firſt prepared, compoſed of four parts of bricks powdered and 
fifted, of one part of green vitriol calcined till it becomes red, and of one part 
of common ſalt. The whole is very accurately mixed together, and a firm paſte. 
is made of it by moiſtening it with a little water or urine. This cement is called 
cement royal, becauſe it is employed to purify gold, which is conſidered by che- 
miſts as the king of metals. | 3 1 
The gold to be cemented is to be reduced to plates as thin as ſmall pieces of 
money. At the bottom of the crucible, or cementing pot, a ſtratum of cement, of 
the thickneſs of a finger, is to be put, which is covered with plates of gold: upo 
theſe another ſtratum of cement is to be laid; and then more plates of gold, till 
the crucible or pot is filled with theſe alternate ſtrata of cement and of gold. 
The whole is then to be covered with a lid, whieh is to be luted with a mixture 
of clay and ſand. This pot is to be placed in a furnace, or oven, and heated by 
degrees, till it is moderately red, which heat is to be continued during twenty- 
four hours. The heat muſt not be ſo great as to melt the — The pot or cru- 
cible is then left to cool, and the gold is to be carefully 
ment, and boiled at different times in a large quantity of pure water. This gold 
is to be eſſayed upon a touch - ſtone or otherwiſe; and if it be found not ſufficiently 
purified, it is to be cemented a ſecond time in the ſame manner. 7 | 

The acid of the common ſalt is diſengaged during this cementation, and diſ- 
folves the ſilver allayed with the gold, by which: means it is ſeparated, / 

This experiment proves, that although marine acid while it is liquid cannot 
attack ſilver, it is nevertheleſs a powerful ſolvent: of that metal. But, for this pur- 
poſe, it muſt be applied to the filver in the ſtate of vapours extremely concentra- 
ted, and aſſiſted with a conſiderable heat. All theſe circumſtances are united in 


1 


the concentrated parting. 
which favour the action of the marine acid, it is incapable of diſſolving gold. 

Laſtly, the marine acid in this ſtate more efſectually diffolves the filver than 
the nitrous acid does in the parting; by aqua fortis, ſince this operation ſuc- 
ceeds well when the ſilver is in ſo fmall a proportion as that it would be protected 
from the action of the nitrous acid in the ordinary parting. 1 

Inſtead of ſea ſalt, nitre may be uſed: with equal ſucceſs; becauſe the nitrous: 
acid is then put in a. ſtate. to attack the ſilver, notwithſtanding the quantity of 
gold which covers it. | 5 ; 

Several chemiſts and artiſts uſe both nitre and common ſalt in the cement royal; 
which ſhews that the acid of aqua regia, if produced and applied in this manner 

at 


eparated from the ce- 


This experiment proves alſo, that notwithſtanding all theſe cireumſtances,. 
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at the ſame time to gold and ſilver, attacks the latter metal preferably to the former. 


By this method ſome of the gold would probably be diffolved along with the 
ſilver. As no advantages are ſaid to attend it, to give it preference to cementa- 
tion with nitre or with ſea ſalt fingly, Dr. Lewis judictouſly diſapproves of it. 

The gold muſt be very carefully waſhed after the operation to cleanſe it from 
particles of diflolved filver, which otherwiſe would ſtick to it. 

The filver may be ſeparated from the cement by fuſion with a "Callicient quan- 
tity of lead and litharge, and by cupelling the lead which retains the filyer. 

Gold is never purified by one operation of this kind. It muſt therefore be 
agam melted, beat into plates, and cemented as before. The operation is trouble- 
ſome, and is now little uſed, except by artiſts in the ſmall way, for extracting fil- 
ver or baſe metals from the forfgce of gold, and thus giving to. an alloyed metal 
the colour and appearance of pure gold. ; 

PARTING (DRY). Dry parting, or parting by fuſion, 1s performed by 
ſulphur, which has the property cf uniting eaſily with ſilver, while it does not at- 
tack gold. 

This method of ſeparating theſe two metals would be the cheapeſt, the moſt 
expeditious and convenient of any, if the ſulphur could diſſolve the ſilver, and 
ſeparate it from the gold as well and as eafily as nitrous acid does: but, on the 


contrary, we are obliged to employ particular treatment, and a kind of concentra- 


tion, to begin the union of the ſulphur with the filver allayed with gold. Then 
repeated and troubleſome fuſions muſt be made, in each of which we are obliged 


to add different intermediate ſubſtances, and particularly the metals which have 


the ſtrongeſt affinity with ſulphur, to aſſiſt the precipitation, which in that caſe 
does not give a regulus of pure gold, but a gold ſtill allayed with much ſilver, 
and even with a part of the precipitating metals; ſo that, to complete the opera- 


tion, cupellation is neceſſary, and alſo parting by aqua fortis. 


Hence Macquer infers, that this operation ought not to be made but when che | 
quantity of filyer with which the gold is allayed is ſo great, that the quantity of 
gold which might be obtained by the ordinary parting 1s not ſufficient to pay the 
expences, and that it is only proper for concentrating a larger quantity of gold in 
a ſmaller quantity of filver. As this dry parting is troubleſome, and even ex- 
penſive, it ought not to be undertaken but on a conſiderable quantity of filver al- 
layed with gold. Accordingly, Cramer, Schlutter, Schindler, and all good che- 
miſts and artiſts who have given proceſſes for the dry parting, recommend its uſe 
only in the abovementioned caſes: it would be much more advantageous, if it 
could be done by two or three fuſions, and if by theſe an exact ſeparation could 


| be obtained of a {mall quantity of gold mixed with a large quantity of filver. 


The moſt advantageous method of ſeparating a ſmall portion of gold“ from a 
large one of filver appears to be by means or ſulphur, which unites with and 
ſcorifies the ſilver without affecting the gold: but as ſulphurated filver does not 
flow thin enough to ſuffer the ſmall particles of gold diffuſed through it to reunite 
and ſettle at the bottom, ſome addition is neceflary for collecting and carrying 
them down. 4111 
In order to the commixture with the ſulphur, fifty or ſixty pounds of the mixed 
metal, or as much as a large crucible will receive, are melted at once, and reduced 
into grains by lading out the fluid matter, with a ſmall crucible - made red hot, 


and pouring it into cold water ſtirred with a rapid circular motion. From an 
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eighth to a fifth of the granulated metal, accordingly as it is richer or pcorer in gold, 
is reſerved ; and the reſt well mingled with an eighth of powdered ſulphur. The 
grains enveloped with the ſulphur are again put into the crucible, and the fire 
kept gentle for ſome time, that the ſilver, before it melts, may be thoroughly 
penetrated by the fulphur : if the fire were haſtily urged, great part of the ſulphur 
would be diffipated without acting upon the metal. N 

If to ſulphurated filver in fuſion pure filver be added, the latter falls to the 
bottom, and forms there a diſtinct fluid, not miſcible with the other. The par- 
ticles of gold, having no affinity with the ſulphurated ſilver, join themſelves to the 
pure filver, wherever they come in contact with it, and are thus transferred from 
the former into the latter, more or leſs perfectly according as the pure ſilver was 
more or leſs thoroughly diffuſed through the mixed. It is for this uſe that a part 
of the granulated metal was reſerved. The ſulphurated maſs being brought into 
perfect fuſion, and kept melted for near an hour in a cloſe covered crucible, one 
third of the reſerved grains is thrown in ; and as ſoon as this is melted, the whole is 
well ſtirred, that the freſh filver may be diſtributed through the mixed, to collect 
the gold from it. The ftirring is performed with a wooden rod; an iron one 
would be corroded by the fulphur, ſo as to deprive the mixed of its due quantity 
of fulphur, and likewiſe render the ſubſequent purification of the ſilver more 
troublefome. The fuſion being continued an hour longer, another third of the 
unſulphurated grains is added, and an hour after this the remainder ; after which 
the fuſion is further continued for ſome time, the matter being ſtirred at leaſt 
every half hour from the beginning to the end, and the crucible kept cloſely 
covered in the intervals. | 1 

The fulphurated filver appears in fuſion of a dark brown colour: after it has 
been kept melted for a certain time, a part of the ſulphur having eſcaped from 
tke top, the ſurface becomes white, and ſome bright drops of ſilver, about the 
ſize of peas, are perceived on it. When this happens, which is commonly in 
about three hours after the laſt addition of the reſerved grains, ſooner or later 
according as the crucible has been more or leſs cloſely covered, and the matter 
more or leſs ſtirred, the fire muſt be immediately diſcontinued; for otherwiſe 
more and more of the filver, thus loſing its ſulphur, would ſubſide and mingle 
with the part at the bottom in which the gold is collected. The whole is poured 
out into an iron mortar greaſed and duly heated; or if the quantity is too large to 
be ſafely lifted at once, a part is firſt laded out from the top with a ſmall crucible, 
and the reſt poured into the mortar. The gold, diffuſed at firſt through the 
whole maſs, is now found collected into a part of it at the bottom, amounting 
only to about as much as was reſerved unſulphurated. This part may be ſepa- 
rated from the ſulphurated ſilver above it by a chiſel and hammer; or more 
perfectly, the ſurface of the lower maſs being generally rugged and unequal, by 
placing the whole maſs with its bottom upwards in a crucible : the ſulphurated 
part quickly melts, leaving unmelted that which contains the gold, which may 
thus be completely ſeparated from the other. The ſulphurated ſilver is eſſayed, 
by keeping a portion of it in fuſion in an open crucible, till the ſulphur is diſſi - 
pated ; and then diſſolving it in aqua fortis. If it ſhould: {till be found to con- 
tain any gold, it is to be melted again; as much more unſulphurated filyer is to 
be added as was employed in each of the former injections, and the fuſion. con- 
- tinned about an hour and a half, | 5 
The gold thus collected into a part of the ſilver may be further concentrated 
into a ſmaller part, by granulating the 5 and repeating the whole * 
: 4 . he 
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The operation may be again and again repeated, till ſo much of the ſilver is 
ſeparated, that the remainder may be parted by aqua fortis, without too much 
ex pence. 

The foregoing proceſs, according to Mr. Schlutter, is praQiſed at Ram- 
melſberg, in the lower Hartz. The prevailing metal in the ore of Rammelſ- 
berg is lead; the quantity of lead is at moſt forty pounds in a quintal, or one 
bundred pounds of the ore. The lead worked off on a teſt or concave hearth 
yields about a hundred and ten grains of filver, and the filver contains only a. 
three hundred and eighty-fourth part of gold; yet this little quantity, of gold, 
amounting ſcarcely to a chird of a grain in a hundred weight of the ore, is thus 
collected with profit. The author above mentioned confines this method of 
ſeparation to ſuch filver as is poor in gold, and reckons parting with aqua fortis 
more advantageous where the gold amounts to above a ſixty- fourth of the ſilver: 
he adviſes alſo not to attempt concentrating the gold too far, as a portion of it 
will always be taken up again by the filver. Mr. Scheffer, however, relates 
(in the Swediſh Memoirs for the year 1752), that he has by this method brought 
the gold to perfect fineneſs; and that he has likewiſe collected all the gold which. 
the filver contained ; the filver of the laſt operations, which had taken up a 
portion of the gold, being reſerved to be worked over again with a freſh quantity 
of gold holding ſilver. The ſulphurated ſilver is purified by continuing it in 


fuſion for ſome time with a large ſurface expoſed to the air; the ſulphur gradually 
<xhales, and leaves the filver entire. | e 


PARTING BY KEIR's COMPOUND ACID. See SILVER. ; 
PEARL ASH. An impure alkali obfained by lixiviation from the aſhes of 
plants. Mr. Kirwan * examined the Dantzic pearl-aſh. It is exceedingly white, 
and if not expoſed to the air very hard. Its taſte is alkaline, The contenis of 
various ſpecimens were different, but at a medium he found the pound troy to 


conſiſt of | 

| | Fixed air — — 1290 grains 

Moiſture — — 414 

Vitriolated tartar — — 50 5 

Digeſtive ſalt and tartar _ 26 

Earth = _ — 38 

Alkali — — 3477 

4760 


As the examination of the alkalis of commerce muſt be of great utility to the 
manufacturer, but is very tedious in the way of ſolution and evaporation, Mr. 
Kirwan propoſes a teſt by the precipitation of the earth from alum by ſolutions 
of theſe ſalts. | 

To diſcover whether any quantity of fixed alkali worth attention exiſts in an 
ſaline compound, diſſolve one ounce of it in boiling water, and into this ſolution 
let fall a drop of the ſolution of corrofive ſublimate. This will be converted into 
a brick colour if an alkali be preſent, or into a brick colour mixed with yellow 
if the ſubſtance contained lime. 5 | 

But the ſubſtances uſed by bleachers being always impregnated by an alkali, 
the above trial is in general ſuperfluous, except for the purpoſe of detecting 


4 
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lime. The quantity of alkali is therefore what they ſhould chiefly be ſolicitous 
to determine: and for this purpoſe, | | 


Lf 


1. Procure a quantity of alum, ſuppoſe one pound, reduce it to powder, waſh it 


in cold water, and then put it into a tea-pot, pouring on it three or four times its 


weight of boiling water. | 
2. Weigh an ounce of the aſh or alkaline ſubſtance to be tried, powder it, and 
put it into a Florence flaſk with one pound of pure water (common water boiled 
for a quarter of an hour; and afterwards filtered through paper, will anſwer) if the 
ſaline ſubſtance to be examined be of the nature of barilha or pot-aſh, or half a 
pound of water if it contain but little earthy matter or pearl- aſn. Let them boik 
for a quarter of an hour; when cool, let the ſolution be filtered into another 
Florence flaſk. | Es | | | 
3. This being done, gradually pour this ſolution of alum hot into the alkaline 
Solution alſo heated. A precipitation will immediately appear. Shake them 
well together, and let the efferveſcence, if any, ceaſe before more of the aluminous 
ſolution be added. Continue the addition of the alum until the mixed liquor, 
when clear, turns ſyrup of violets, or paper tinged blue by radiſhes or by litruus, 
red. Then pour the liquor and precipitate on'a paper filtre placed in a glaſs 
funnel, and the precipitated earth will remain on the filtre. Pour on this a pound 


or more of hot water gradually, until it becomes taſteleſs. Take up the filtre acid, 


and let the earth dry in it until they ſeparate eaſily. Then put the earth into a 
cup of Staffordſhire ware, place it on hot ſand, and dry the earth until it no longer 
adheres either to glaſs or iron; then reduce it to powder in the cup with the glaſs 
peſtle, and keep it a quarter of an hour in a heat from 4709-to 500?. | 


4. The earth being thus dried, throw it into a Florence flaſk, and weigh it; then 


put about an ounce of ſpirit of ſalt into another flaſk, and place this in the ſame 
ſcale as the earth, and counterbalance both in the oppoſite ſcale : this being done, 
pour the ſpirit of ſalt gradually into the flaſk that contains the earth; and when 
all efferveſcence is over (if there be any) blow into the flaſk, and obſerve what 
weight muſt be added to the ſcale containing the flaſks to reſtore the equilibrium ; 
ſubtract this weight from that of the earth, the remainder is a weight exactly pro- 
portioned to the weight of mere alkali of that particular ſpecies which is contained 
in one ounce of the ſubſtance! examined; all beſide is ſuperfluous matter. 

Kirwan remarks that alkalies of the ſame ſpecies may thus be directly com- 
pared, becauſe alkalies of different ſpecies cannot but require the intervention of 
another proportion; and the reaſon he gives is, becauſe equal quantities of 
alkalies of different ſpecies precipitate unequal quantities of earth of alum. 
Thus 100 parts by weight of mere vegetable alkali precipitate 78 of earth of 
alum ; but 100 parts of mineral alkali precipitate 170,8 parts of that earth. There- 
fore the precipitation of 78 parts of earth of alum by vegetable alkali, denotes as 
much of this as the precipitation of 170,8 of that earth by the mineral alkali 
denotes of the mineral alkali. Hence the quantities of alkali in all the different 
ſpecies of pot- aſhes, pearl-aſhes, weed or wood. aſhes, may be immediately com- 
pared by the above teſt, as they all contain the vegetable alkali; and the different 
kinds of kelp or kelps manufactured in different places, and the different forts of 
barilha, may be thus compared, becauſe they all contain the mineral alkali; but 
kelps and-p6t-aſhes, as they contain different ſorts of alkali, can only be com- 
pared together by means of the proportion above indicated. | 

The application of this teſt is founded on the following principles: 

1. That a bot ſolution of a free alkali, or of an alkali combined only with 
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fixed air or ſulphur, can hold no terrene or metallico-neutral ſalt in ſolution ; though 
it may alkalino- neutral ſalt or quicklime, if the alkali be free from fixed air. 
2. That earth of alum cannot be precipitated either totally or partially by the 
hot ſolutions of any alkalino- neutral ſalts, and therefore that its precipitation is 
always due to the preſence of a free alkali, or at leaſt of an alkali combined only 
with fixed air or ſulphur, to whoſe quantity it is always proportional. It is true, 
quick-lime will alſo decompoſe alum; but the preſence of quick-lime is cafily diſ- 
covered by the addition of a few drops of any mild alkaline ſolution, and by the 
ſame means as eaſily ſeparated. 
3. That if the earth of alum takes up fixed air (which would increaſe its 
weight), this air will be ſeparated by the heat employed in drying it, or at leaft 
by the ſpirit of ſalt poured upon it. 
Kirwan ſays, he can ſee but one inaccuracy attending this teſt, and that of 
little moment; it is this, if the alkali contains ſulphur, this will alſo be precipi- 


tated with the earth of alum, and increaſe its weight. The limits of this inac- 


curacy, at leaſt in common caſes, ſcarcely reach two or three grains, as we ſhall 
preſently find. . | 

Sulphur is eafily detected in any alkaline folution, by ſaturating it with an 
acid ; bepatic air is generally developed, and the liquor becomes troubled. 

Not only the proportion, but alſo the abſolute weight of alkali in different 
alkaline ſubſtances or aſl:*3, may be found by this teſt. Attention muſt be paid to 
the nature of the alkali, and the quantity of earth; a determinate portion will throw 
down, which muſt be aſcertained as to the firſt by experiment, and as to the latter 
by fundamental trials. | | Fan 

PEARLS. From the beauty, luſtre and ſcarcity of this animal product, it 
has obtained a place among precious ftones, though it poſſeſſes none of their 
bardneſs. It is a calculus or morbid concretion produced in a certain ſhell-fiſh 
of the oyſter kind, and ſometimes in common oyſters and muſcles. It isſo me- 


times found upon the infide of the ſhell, and ſometimes in the body of the 


animal, | | | 

The mother of pearl fiſh, or pearl oyſter, is an inhabitant of the bottom of 
the ſea, where it remains fixed, and 1s not to be had but by diving. A number 
of ſmall ſhips is generally engaged together in this dangerous buſineſs, on ſuch 
particular ſpots as have been found to be rich in the pearl fiſh, and at certain 
ſeaſons of the year. The divers, according to Neumann, are let down by ropes, 
and immediately drawn up again upon their pulling a bell as a ſignal for that 
purpoſe. Machines have been contrived for enabling divers to remain ſome time 
at the bottom, with a ſupply of air, beneath a large veſſel called the diving: bell, 
or by means of tubes; but it does not appear that they have been received into 
uſe in the pearl fiſhery. Suffocation is not, however, the only danger to which 
the divers are expoſed. They are ſubjeR to ruptures of ſome of the veſſels, 
from the vaſt preſſure of the water at great depths, and to be wounded or de- 


youred by fiſhes of prey, which ſome of the rich beds of pear] fiſh are ſo muc 
infeſted with, that ſcarcely any one can venture down at all. 


After the pearl oyſters are thus got up, there ſtill remains a proceſs not a little 


prejudicial to the health, and extremely offenſive. If the ſhells were opened 
directly by any violent means, the pearl, ſaid to be at this time in a ſomewhat 

ſoft ſtate, would be liable to be injured, and become of little value. The whole 
are therefore Jaid in heaps till the ſhells open ſpontaneouſly, and the fiſh pu- 
trefies ; after which, the corrupted cadaverous matter is ſearched diligently for 
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the pearls, which are often too few to pay the expence of the proprietor, much 1 
leſs to make any recompenſe to the workmen for a ſervice ſo loathſome and ſo 
hazardous. 5 = | | 

Pearls are generally divided into oriental and occidental, more from their qua- 
lities than the place of produce, the oriental being reckoned the beſt, as for the 
moſt part they are. The principal oriental pearl fiſheries are in the Perſian Gulph, 

and on the coaſts of Perſia and Arabia; near the iſlands of Ceylon, Manaar, Su- 

matra, Java, and Borneo; on ſome of the coaſts of Japan; between Banana and 
Cochin ; off Cape Comorin, and in other parts along the Malabar coaſt, as par- 
ticularly at Tutticorin, where there is an excellent pearl bank in poſſeſſion of the 
Dutch. The moſt remarkable pearl fiſheries of America are in the gulph of 
Mexico, along the coaſt of New Spain; off St. Margarite or the Pearl Iſland; 
in the Rio de la Hacha, at the iſlands of St. Martha, Quibo, Gorgonia, &c. 
In Europe, pearls are occaſionally found on the coaſts of Scotland, Livonia, 
Courland, in the river Ilts in Bohemia, in the Regen in Bavaria, in certain lakes 
near Augſberg, and in various. other places. | 
There zre pearls of yarious colours, figures and magnitudes, of an exquiſite 
filver-like brightneſs, ſemi-tranſparent, opake, opal-coloured, yellow, greeniſh, 
blueiſh, grayith, reddiſh, browniſh, blackiſh, rainbow-coltoured ; round, oval, 
conical, cylindrical, angular; from the ſize of a millet-ſeed or lefs, to that of a 
hazel-nut or more. It is obſervable, that the larger ones approach generally to 
the figure of a pear. The largeſt pearl hitherto known is defcribed by Taver- 
nier, in the poſſeſſion of the king of Perſia, It was bought by him at the fiſhery 3 
of Catifa in Arabia, for the ſum of 32, ooo tomans, or above 110, oool. ſterling. Y 
It is in the ſhape of a pear, very regular, and without fault. The diameter, 
meaſured on the engraving in Tavernier's Travels, is 0.63 Engliſh inch at the: 
largeſt part, and the length 1.3 inch. Another pearl, belonging to the Great 
Mogul, and perfectly round, mentioned by the ſame author as the largeſt in the 
world of that figure, meaſures 0.62 Engliſh inchin diameter. Neumann mentions; 
a pearl he ſaw in the Engliſn crown, faid to be worth 10,000l. flerling. 

Pearls are valued for their roundneſs, their fize, and their water, that is, their 
luſtre and purity. Their weight is eſtimated in Europe by carats, in Perſia by ; 
abas's, and in Golconda and. Viſapour by ratis, each abas and rati. being one 
eighth. part leſs than a carat. The weight of ſmall pearls is expeditiouſly afcer- 
tained, by a braſs inſtrument with holes of different fizes ; fo that the weight of 
a. pearl is known from the hole it fits. Small irregular pearls are valued from 
the number that make up an onnce. Neumann gives the following rates: 
If an hundred. makes an ounce, they are valued at one hundred rix- dollars; 
if the number be leſs; the price is greater; if the number be greater, the price 
is leſs. TWO hundred. to = ounce colt but ſeventy rix-dollars; three hundred, 
fifty; nine hundred, ten; two thouſand, three; four thouſand, two and a half. 
Ot the very ſmall. ſort, called ſeed pearls, uſed in medicine, an ounce uſually 
contains eight or ten. thouſand, and coſts, if the pearls are of the oriental kind, 
two rix-dollars; if occidental, one rix- dollar and twelve gros. The rix dollar 
is four ſhillings and fix-pence, and the gros about two-pence.. | 

Attempts have been made to take out ſtains from pearls, and to render the- 
foul opake-coloured pearls equal in. beauty to the oriental. Abundance of pro- 
cefles not to be depended on are found in books of receipts and travels. 
Pearls may be cleaned from external foulneſs by. waſhing with a little Venice 
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ſoap and warm water, or ground rice and ſalt, with ſtarch and powder blue, with 
plaſter of Paris, with white coral, with white vitriol and tartar, with cuttle 
bone, pumice ſtone, and other ſimilar ſubſtances. But it is not practicable to - 
take out a {tain which reaches deep into the ſubſtance of the pearl, Nor can a 
number of ſmall pearls be united, as ſome pretend, into a mals ſimilar to an en- 
tire natural one. ; 

Succeſsful attempts have nevertheleſs been made to form artificial compoſitions, 
ſo greatly reſembling. natural pearls, as not to be diſtinguiſhed from natural 
pearls, except in their magnitude and apparent perfeftion. Reaumur has given 

x a memoir on this ſubject in thoſe of the French Academy for 1716. The ingre- 

dient for giving the colour is a fine, filver-like ſubſtance found upon the under- 

Hide of the ſcales of the blay or bleak-fiſh. The ſcales taken off in the uſual 

manner, are waſhed and rubbed with freſh parcels of clean water, and the ſeveral 

1:quors allowed to ſettle. The water being then poured off, the pearly matter 

| | remains at the bottom of the confiſtence of oil, called by the French eſnce d orient. 

| A little of this is dropped into a hollow bead of blueiſh glaſs, and thaken about 

fo as to line the internal ſurface ; after which, the cavity is filled with wax to give 
ſolidity and weight. | 

I do not know of any modern analyſis of pearls. Neumann found, that 
neither water nor ardent ſpirit acts upon its powder. The mineral acids diſſolve 
it, and from the vitriolic acid there ſeparates a cryſtalline matter. Cauſtic alkali, 
whether volatile or fixed, did not act upon it; but, which is ſtrange, the plain 3 
alkaline ley, or, as I take it, ſolution of mild alkali, corroded a little of the 8 

pearl into a flaky ſubſtance. Four drams of pearl diſtilled in a glaſs retort with 
an open fire gradually increaſed, gave over 14 grains of an empyreumatic alkaline 
fluid, with ſome veſtiges of empyreumatic oil in the neck of the retort. The fixed 


refidue was of an aſh gray colour, and weighed three drams two ſcruples fix =—_ 
grains. This being farther calcined in an open veſſel, then elixated with water, 3 
filtred, and evaporated, afforded five grains of a fixed ſalt, which appeared of a IF 
fine white colour, had a warm and not very faline taſte, efferveſced with vrriolic 3 


acid, and during the efferveſcence diſcharged a little marine acid in vapour. © 
From tt.eſe experiments, 1 conclude, that the pearl conſiſts of much phoſpho- 
rated lime, of which the phoſphoric acid was diſengaged by the treatment with 
vitriolic acid, and the lime formed ſelenite; ſome animal mucilage, which afforded 
the volatile alkali and oil in diſtillation ; and a ſmall portion of ſoda and marine 
ſalt found in the reſidue. | | 
F PEAT. Geanthrax. Kirwan remarks, that there are two ſubſtances called 
1 by this name. The firſt is of a brown, yellowiſh-brown, or black colour, found 
in mooriſh grounds in Scotland, Holland, Germany, and elſewhere. When 
newly cut it has a viſcid conſiſtence, but hardens by expoſure to the air. It 
conſiſts of clay mixed with calcareous earth and pyrites, and ſometimes contains 
common ſalt. While ſoft it is formed into oblong pieces for fuel, after ſeparation 
of the pyrites and ſtones. By diſtillation it affords water and oil, and volatile 
| alkali, and a {mall proportion of fixed alkali is found in its aſhes, which are 
4 either white or red according as they contain more or leſs ochre or pyrites. 
The ſecond kind is found near Newbury in Berkſhire. It contains but little 
earth, but chiefly. conſiſts of wood, branches, twigs, roots of trees, with leaves, 
graſs, ſtraw, and weeds. 
The ſubſtance called ſtone turf in England, appears to be of the nature of 
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peat. It is ſoft in the earth, but ſoon afterwards hardens. From long expoſure to 
the air it becomes pulverulent. Magellan informs us, that this pit turf is advantage- 


ouſly uſed by Mr. Wilkinſon, in his large ſmelting furnace for iron in Laacathice, 


F 


PECH BLEND, ox PITCH BLENDE. The celebrated proſeſſor Klap- 
roth has detected a new metallic fubſtance in the mineral uſually diſtinguithed 
by the name of pech-blende, or pitch-blende, and ranged among the ores of 
Zinc. As it is not reducible but with the moſt extreme difficulty, and then only 
into minute grains, it appears of little conſequence to enter into any formal de- 
{cription of its metallic ftate : for which reaſon, I ſhall here follow the order of 
the profeſſor's analyſis*. N | 

The pitch-blende, or ore of uranite, is found in maſſes, or elſe ſtratified with 
other earths or minerals, in the Swediſh and Saxon mines. It conſiſts of two va- 
ricties : the firſt in maſſes of a blackiſh colour, inclining to a deep ſteel gray, of 
little brilliancy; its fracture is unequal, and concave in the ſmalleft parts. It is 
perfectly opake, confiderably hard, and becomes convertible into a black pow- 
der by trituration. Its mean ſpecific gravity is about 7.3. The ſecond variety 
is uſually found in ſtrata, and is diſtinguiſhed from the former by a deeper black 
colour intermixed with ſpots of red; its colour is more ſhining, and approaches 
that of coal; it is leſs hard, and, when pulverized, it has a greeniſh tinge. 

This mineral ſuffers no change before the blow-pipe. With mineral alkali it 
affords a ſpongy, ſemi-opake, gray globule. With microcofmic ſalt it melts, 
and affords a green tranſparent globule; and in both there are ſometimes ſeen 
ſmall globules of reduced lead. When the mineral is treated alone, ima proper 
veſſel, it gives out ſulphureous acid and ſulphur, with loſs of weight; but if it 
be afterwards kept ignited for a conſiderable time beneath a mufffe, it gains ſome 
weight by calcination. | | 

The vitriolic acid acts very imperfectly upon pitch-blende ; but nitrous acid 
completely, decompoſes it, holding moſt part in ſolution, while a ſmall proportion 
of ſulphur, and ſome ſiliceous earth, fall down. Marine acid acts but imper- 
fectly upon it; but aqua regia diſſolves it, as well as the pure nitrous acid. 
This ſolution, after it had depofited a ſmall quantity of- corneous lead, afforded 


large tranſparent cryſtals by repoſe in the cold, which were of a faint yellowiſli- 


green colour, and of a figure not eaſy to be aſcertained. . | £ 
It was rzmarkable, that this ſubſtance was not precipitable from its ſolvents - 


either by iron or zinc; but volatile liver of ſulphur threw down a browniſh-yellow 


precipitate, Nut-galls did not precipitate any thing, unleſs the ſuperabundant 
acid were neutralized by an alkali; and in this cafe, the precipitate by galls was 
of a chocolate brown. | 

A diſtinctive criterion of this metallic ſubſtance was, its browniſh-red colour 
when ſeparated by Pruſſian alkali; a circumſtance indeed common alſo to cop- 
per: but this laſt metal falls down in flocks, whereas the former is uniformly ſe- 
parated through the whole fluid. Volatile alkali uſually precipitates it of a yellow 


colour, more or leſs obſcure, according to the purity of the imineral, or of the 


kali. The two fixed alkalis, when pure, precipitate it completely in the form 

of a lemon-coloured calx. Mild alkalis afford a paler calx. e 
The yellow precipitate is very ſoluble in acids, and affords cryſtals by combi- 

nation with the vitriolic and acetous acids. Phoſphoric acid affords yellowiſh 
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irregular, flocks, ſpariogly ſoluble in water. Alkalis do not difſolve tbe yellow 


matter either in the dry or humid Wax. 


Various attempts were made by the diſcoverer to revive it to the reguline 
ſtate. He triturated it with linſeed oil to the conſiſtence of a paſte, burned the 


oil in a roaſting teſt, then placed the remaining black powder in a crucible lined 
with charcoal, and well covered, and expoſed it to a violent heat; which ope- 


rated a reduction of manganeſe in another crucible, but produced no other 
change in the calx of uranite than to render it ſoluble in nitrous acid, with effer- 


veſcence, heat, and eſcape of nitrous air. This altered calx was then put into 


an aſſayer's teſt, covered with borax, and mixed with charcoal, and the lid luted - 
on. The heat of a porcelain furnace reduced it into a coherent maſs, conſiſting 


of very ſmall metallic globules agglutinated together. 


PELICAN. A pelican is a glaſs alembic confiſting of one piece. It has a 
tubulated capital, from which two oppoſite and crooked beaks paſs out, and enter 


again at the belly of the cucurbit. This veſſel has been contrived for a continued 


diſtillation and cohobation, which chemiſts call circulation. The volatile parts of 
ſubſtances put into this veſſel riſe into the capital, and are obliged to return 
through the crooked beaks into the cucurbit; and this without interruption, or 
luting or unluting the veſſels. ä 


T. 


Although the pelican ſeems to be a very convenient inſtrument, it is neverthe- 


leſs little uſed, and even much neglected at preſent, either becauſe the modern che- 


miſts have not ſo much patience as the ancient chemiſts had, for making long 
experiments; or becauſe they find that two matraſſes, the mouth of one of which 
is inſerted into the mouth of the other, produce the ſame effect. 

PELLICLE. By this word chemiſts mean a very thin ſaline cruſt, which is 
formed upon the ſurfaces of ſolutions of ſalts, when they are evaporated to a certain 
degree. This pellicle is nothing elſe than a number of ſaline particles cryſtallized 
by evaporation at the ſurface of the liquor, rather than any where elſe, becaufe 
the evaporation is made there. Theſe ſmall cryſtals of ſalt at firſt cover the ſur- 
face of the liquor, and give it a duſky appearance, as if it were covered with duſt, 
or with a very thin ſkin, from which appearance the name of pellicle has been 

ven. | Pe 

As all cryſtallizable ſalts may be cryſtallized by evaporation alone, in the 
ſolution, therefore, of any of theſe ſalts a pellicle may be formed; and alſo, as 
all ſolutions of ſalts, evaporated till a pellicle is formed, furniſh cryſtals by ex- 
poſing the liquor to cold, chemiſts have eſtabliſhed a general rule for cryſtalliza- 
tion, to evaporate ſolutions of ſalts till a pellicle is formed, and then to leave 
them to cryſtallize by expoſure to cold. ee | 

This rule is applicable to many ſalts, but is not general; for ſome ſalts, as 
common falt, do not cryſtallize by expoſure to cold, although the ſolution of 
them has been previouſly evaporated till a pellicle has been formed: while other 
ſalts, as nitre and Glauber's falt, may be cryſtallized in great quantities, 
although their ſolutions have not been evaporated ſo much as that a pellicle has 
been formed. Hence, to cryſtallize ſuch ſalts as common falt, the evaporatio 
muſt be continued after the pellicle has been formed; and to obtain fine cryſtals 
of nitre, Glauber's ſalt, and others which cryſtallize in a ſimilar manner, the 
evaporation muſt not be continued till a pellicle is formed, but their ſolutions 
muſt be left to cool flowly before it has been ſo much evaporated, See CRxvs- 
TALLIZATION. | | | | | 
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- PENNY-WEIGHTS, are fictitious parts into which we ſuppoſe any maſs of 
filver to be divided, to ſpecify its degree of purity. | 7 
Any maſs of ſilver, the purity of which is to be examined, is ſuppoſed to con- 
| ſiſt of twelve equal parts called penny-weights; and if the filver be perfectly fine, 
and contain no allay, then the twelve parts of the maſs are all of pure filver, and 
this ſilver is (aid to be filver of twelve penny- weights. If the maſs of filver 
contain a twelfth part of allay, it will then contain only eleven parts of pure ſilver, 
and it will be called filver of eleven penny-weights. „ : 

Io expreſs more preciſely the value of filver, each penny-weight is ſubdivided 
into twenty-four * | | | 

A penny-weight in England is alſo a real weight uſed in the weighing of 
metals. It is equal to twenty-four real grains, and is the twentieth part of an 
ounce troy. Dy | | => Be 

. PEPPER. The black pepper of the Eaſt-Indies contains an eſſential oil, 
which has a ſtrong and durable ſmell, and a taſte the mildeſt of all eſſential oils. 
This oil is partly elevated in diſtillation by rectified ſpirit of wine, which thereby 
acquires the flavour but none of the pungency of the pepper. The fpirituous 
extract is exceſſively fiery. The watery extract is alſo very hot and biting. 
Neither this menſtruum nor the ſpirit can, ſingly, extract all the hot matter of 
the pepper. | N ä | | | 

Sixteen ounces of black pepper yielded with water ten ounces of gummy ex- 
tract, and afterwards with rectified ſpirit three drams of refin; another pound, 
treated firſt with ſpirit, gave two ounces and two drams of reſinous extract; 
afterwards with water, ſeven ounces four drams and two ſcruples of gummy 
matter. This laſt extract had ftill ſome degree of pungency, rectified ſpirit 
ſeeming not to take up all the active parts any more than water. Of effential 
oil, about two drams and a half may be obtained from a pound. 

White pepper has the ſame kind of taſte and flavour as the black, but in a 
much leſs degree. lt agrees alſo with the black in the nature of its chemical 
principles; and is, in effect, the ſame kind of fruit, gathered before it is grown 
fully ripe, and freed from the outer ſkin, Neumann. ey | 
_ PEPPER (JAMAICA), PIMENTO, ox ALL-SPICE. The pimento 
trees grow {pontaneouſly, and in great abundance, in many parts of Jamaica, hut 
2 particularly on hilly ſituations near the ſea, on the northern ſide of that 
iſland. 

This tree is ſo entirely the child of nature, that not one attempt in fifty to pro- 
pagate the young plants, or to raiſe them from the ſeeds, in parts of the country 
where it is not found growing ſpontaneouſly, have ſucceeded. The ufual 
method of forming a new pimento plantation, which in Jamaica 1s called a walk, 
conſiſts in appropriating a piece of wood Jand, in the neighbourhood of a planta- 
tion already exiſting, or in a country where the ſcattered trees are found in a 
native ſtate, the woods of which being fallen, the trees are ſuffered to remain on 
the ground till they become rotten and periſh. In about a year after the firſt 

ſcaſon, abundance of young, pimento plants will be found growing vigorouſly 
in all parts of the land, 3 are doubtleſs produced from ripe berries ſcattered 
there by the birds. At the end of two years it will be proper tò cleanſe the land 
thoroughly, leaving ſuch only of the pimento trees as have a good appearance. 
Theſe will then ſoon form groves, which perhaps do not require much attention 
after the firſt four or five years. 2 | 8 

It does not appear that in all the vegetable creation there is a tree of greater 
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beauty than young pimento. The trunk, which is of a gray colour, ſmooth 
and ſhining, and entirely free from bark, riſes to the Height of fifteen or twenty 
feet. It then branches out on all fides, richly elothed with leaves of a deep green, 
which, in the months of July and Auguſt, are beautifully relieved by an exube- 
rance of white flowers. Theſe leaves are equally fragrant with the fruit; and, in 
diſtillation, yield an odoriferous oil, which, Edwards informs us, is very com- 
monly uſed in the medicinal diſpenſaries of Europe for 6il of elov es. 
The berries become fit for gathering ſoon after the trees are in bloſſom; for 
the fruit is not ſuffered to ripen on the tree, becauſe the pulp in that ſtate is 
difficult to cure. It is, however, impoſſible to prevent ſome of the ripe berries 
from mixing with the reſt; but if the proportion of them be great, the price of 
% T A ( ĩ c 
It is gathered by the hand; and one labourer, on the tree, employed in gather 
ing the ſmall branches, will give employment to three below (who are generally 


women and children) in 1 berries. An induſtrious picker likewiſe will 


fill a bag of 7olb. in the day. It is then ſpread on a terrace, and expoſed to the 

ſun for about ſeven days; in the courſe of which it loſes its green colour, and: 

becomes of a reddiſh brown, and when perfectly dry it is fit for market. Ls 
In a favourable ſeaſon, a ſingle pimento tree has been known to yield 1 5olbs. 
of the raw fruit, or one cwt. of 

"one-third in curing, A plenteous crop, however, occurs perhaps but once in 


five years; and the price in the Britiſh market fluctuates accordingly. Its average 


for ſome years paſt may be put at rod. the pound, including the duty, which: 
is 3d. * 1 ALES | e 
| This, though certainly a much greater price than the commodity bore in 
former years, gives fo little profic to the owner, compared with that of fome- 
other productions, that the growth of pimento decreaſes every year, many beau- 
tiful walks being daily cut down, and the land appropriated to the cultivation of 
ſugar. Its annual export from Jamaica. (the only one of the Britiſh colonies that 
produces pimento) is about 6000 bags of r121bs. each. * + 


Neumann ſays, that pimento appears from a chemical examination to contain: 
1. An indiſſoluble earth, exceeding, in quantity all the other principles taken 
together, and amounting to five drams and a ſcruple in an ounce. 2. Gummy: 


or mucilaginous matter, which is the ingredient next in quantity. An ounce 


treated with water at firſt gave two drams and two grains of gummy extract; and 


another ounce, freed by rectified ſpirit from all that the menſtruum could diſſolve, 


yielded till with water five ſcruples of mucilage. 3. A refinous ſubſtance in- 


ſmaller quantity. The reſinous extract obtained by applying rectified ſpirit at: 
firſt, amounted to only one dram and fix. grains from an ounce; an ounce freed: 
from its mucilaginous matter by coction in water, yielded of pure reſin no more 
than one ſeruple. 4. An eſſential oil in ſtill ſmaller quantity: of this principle. 
an ounce of pepper contains ſcarcely half a dram. | 
Upon examining the qualities of the ſeveral products, it appeared; that the- 
oil is the principal and characteriſtic part, containing all the ſmell and the aro- 
maric flavour, though not the pungeney of the berry. As the prevailing flavour- 
of pimento approaches that of cloves; the oil alſo greatly reſembles the genuine 
oil of cloves. It has the fame kind of ſmell and taſte, diſcovers no great heat or 
pungency, and is ſo heavy as to fink in water; to which may be added, that the 
dil of pimento, like that of cloves, reſides chiefly in the ſhell, or cortical part, 
the internal fubſtance yielding little or none. 2. That the heat and pungeney 
N YA are. 


the dried fpice : for there is generally a ſofs of? 
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are lodged in the reſin. In this reſpect alſo pimento agrees with cloyes;. dut as 
pimento in ſubſtance is far leſs hot and fiery than cloves, its refin i 15 allo; more 
mild. 3. That the gummy parts have very little activity. 8 

Rectiſied ſpirit of wine elevates nothing from this ſpice in diſtillation, the oil 
of pimento being too ponderous to riſe with ſo light a fluid. The only way of 
making a ſpirit from it 1s to diſſolve ſome of the oil in pure ſpirit of wine. An 
agreeable ſpirituous water may be made with Hoo {pirit, the CRY: ONO: in 
ne liquor carrying up a part of the oil. 

PERIDOT. The CuRvysoLITE, which ſee. 

- PERIGORD STONE. An ore of manganeſe, black, VOY of a glinering 

pearance when broke, and in the whole reſembling a flag from a ſmith's forge 

 PERUVIAN BARK. The cinchona officinalis Lin. which furniſhes . 
bark, is generally about fifteen feet high and fix inches thick, ſomewhat reſembles 
our cherry-tree, grows promiſcuouſly in foreſts, particularly in the hilly parts of 
ito in Peru, and is ſpontaneouſly propagated from its ſeeds. CINE 
he bark has ſome odour, to moſt people not unpleaſant ; and very perceptible 
in the diſtilled water, in which floating globules, like eſſential oil, have been 
. obſerved. Its taſte is bitter and aſtringent, accompanied with a degree of pun- 
gency, and leaving a conſiderable laſting impreſſion on the tongue. 

Two ſpecies are mentioned, viz. the coloured and the white. The coloured 
includes the pale, the red, the yellow, and the knotty; their bark being coloured, 
having the cinchona taſte and ſmell, and the trees having very ſmooth leaves 
and purpliſh flowers. The white includes four varieties, their bark bein 5 A 
whitiſh colour, with very little taſte or ſmell : the trees have broad hairy 
and very fragrant flowers with hairs on the inſide. | 

The proper red bark and one of the white kind have been found in the pro- 
vince of Santa Fe. 

The cinchona Caribbæa Lin. cinchonaJamaicenſis, Phil. Tranſ. vol. x vii. p. 11. 
is called the ſea-fide beech in Jamaica, and grows from 20 to 40 feet high. The 
white, furrowed, thick outer bark is not uſed; the dark- brown inner bark has 
the common flavours with a mixed kind of taſte, at firſt of horſe-radiſh and 
ginger, becoming at laſt bitter and aſtringent. It ſeems to give more extractive 
matter than the cinchona officinalis. Some of it was imported from St. Lucia, 
in conſequence of its having been uſed with advantage in the army and navy dur- 
ing the laſt war. The freſh bark is found to be conſiderably emetic and cathar- . 
tic, which properties it is ſaid to loſe on drying. 

The pale and the red are chiefly in uſe. The pale is brought to us in pieces 
of different ſizes, either flat or quilled, and the powder is rather paler than —— | 
of cinnamon. The red is generally in much larger, thicker, flattiſh pieces, but 
{ſometimes alſo in form of quills, and its powder is reddiſh, like * Armenian 
bole. It is much more reſinous, and poſſeſſes the ſenſible qualities of the cin- 
chona in a much higher degree than the other ſorts; and the more nearly theſe 
: reſemble the red bark, the better they are now conſidered, The red bark is heavy, 

firm, ſound, and dry; friable betwixt the teeth; does not ſeparate into fibres, 
.and breaks, not ſhivery, but ſhort, cloſe, and ſmooth. It has three layers: 
the outer is thin, rugged, of a reddiſh- brown colour, but frequently covered 
with moſſy matter: the middle is thicker, more compact, darker coloured, very 
reſinous, brittle, and yields firſt to the peſtle: = doo is more No fibrous, 

a on a brighter red. | | 
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Tbe Peruvian bark yields its: virtues. both to cold and boiling water; but the 
decoction is thicker, gives out its taſte more readily, and forms an ink with a 
chaly beate more ſuddenly than the freſn cold infuſion. This infufion however 
contains at leaſt as much extractive matter, but more in a ſtate of ſolution; and 
b its colour, on ſtanding ſome time with the chalybeate, becomes darker, while that 
of the decoction becomes more faint. When they are of a certain age, the ad- 
dition of a chalybeate renders them green; and when this is the cafe, they are 
found to be in a ſtate of fermentation, and effete. Mild or cauſtic alkalis or lime 
precipitate the extract ive matter, which in the caſe of the cauſtic alkali is re· diſ- 
| ſolved by a farther addition of the alkali. Lime-water precipitates leſs from afreſh 
0 infuſion than from a freſh decoction ; and in the precipitate of this laſt, ſome mild 
| | earth is perceptible. The infuſion is hy age reduced to the ſame tate with the 
| freſh decoction; and then they depoſit nearly an equal quantity of mild earth 
and extractive matter; ſo that lime-· water, as well as a chalybeate, may be uſed 
as a teſt of the relative ſtrength and periſhable nature of the different preparations, 
and of different barks; Accordingly cold infuſions are found by experiments to 
be leſs periſhable than decoctions; infuſions and decoctions of the red bark, than 
thoſe of the pale; thoſe of the red bark, however, are found by length of time 
to ſeparate more mild earth with the lime-water, and more extracted matter. 
| Lime-water, as precipitating; the extracted matter, appears an equally-improper 
| and diſagreeable menſtruum. nee e ee e eig de er e ei 
PETRIFACTIONS. Stony matters depoſited either in the way of incruf- 
tation, or within the cavities. of organized ſubſtances, are called petrifactions. 
Calcareous earth being uni verſally diffuſed and capable of ſolution in water, either 
alone, or by the medium of fixed air or vitriolic acid, which: are likewiſe very: 
abundant, is depoſited whenever the water or the acid becomes diſſi pated. In 
this way we have incruſtations of lime-ſtone or of ſelenite in the form of ſtalacti- 
tes t drop · ſtones from the roofs of caverns and in various other ſituations. This 
ſimple principle of chemical depoſition, operating under different circumſtances, 
will account for a great number of ſtriking appearances obſerved in the bowels of 
the earth. In our ſmall and haſty experiments, a ſpeedy and copious: ſolution of: 
matter is required, and we do not ſcruple to declare that ſubſtance inſoluble: 
which requires one or two thouſand times its weight of a fluid to diſſolve and ſuſ- 
pend it. But in the extenſive and long continued operations of nature, a much 
leſs ſolubility will be ſufficient to produce very marked effects. Hence, we may. 
without difficulty account for the ſiliceous ſtalactites, mentioned by Chaptal, 
as well as the cryſtalliſed depoſitions of metallic bodies by us taken to be in- 


Syſtematical writers more particularly confine the term petrifaction to ſuch or- 


— 


ganic ſubſtances as have been converted into ſtone, or have aſſumed the nature of 
a foſſil. Much labour and erudition have been employed in giving denomina- 
tions from the Greek to theſe, according to their apparent origin. It is perhaps. 
difficult to ſhew the utility of ſuch extended catalogues. At all events leſs will 
ſuffice the chemiſt. 4-2-1421 BH 16 O00 tf - AO: 257] 64 Poioggs! 
r remarkable obſervations relative to petrifactions are thus given by 
IrWan : BECK ht Go f15S(: donn BL um omi lde Dawg; 
Iſt. That thoſe of ſhells are found on or near the: furface of the earth; thoſe- 
of fiſh deeper, and thoſe of wood deepeſt. - Shells in ſpecie are found in immenſe: 
quantities at conſiderable depths. 2 F 
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adly. That thoſe organic ſubſtances that reſiſt putrefacttiom moſt, ate fre- 
quentiy found petrified: ſuch as ſhells and the harder ſpecies of ds; on the 
contrary, thoſe that are apteſt to putrefy are ms on PIT, as 58 and 
the ſofter parts of animals, c. 

39ly. That they are moſt commonly Sundl in ſtrata of marl, chalk, * 
ſtone, or clay, ſeldom. in ſand · ſtone, ſtill more rarely in gypſum, but never in 
gneiſs, granite, baſaltes, or ſhoerl; but they ſometimes occur among pyrites, and 
ores of iron, copper, and ſilver, and almoſt always conſiſt of that ſpecies of 
earth, ſtone, or other mineral that furrounds them, ſometimes of ex, auto, 
or carnelian. 

Athly. That chey are found in climates where their originals. could not have 
exiſted. 

gthly. That thoſe found in ſlate or clay are e compreſſed and flattened: © 2 Ms 

The arrangement of petrifactions by . Crouſtedt is made under four heads, 
earthy, ſaline, inflammable, and metallic. 5 

Calcareous petrifactions are: 1. Chalk in the form at vegetables or animal, 
either looſe or friable, or 2. Filled with ſolid lime-ſtone.  - 

Siliceous petrifactions are of the nature. of flint or agate: | Carnelians have © 
been found in the form of, ſhells, at the river. Tomm in Siberia; agate in the. 
form of wood; corraloids (millepora) of white. flint; and wood of yellowMlint. 5 

This laſt is the produce of Italy, Adrianople, and Loughneagh a lake in ke. 10 


land. It is uſed to ſharpen razors. 


Argillaceous petrifactions have been obſerved in che form of che-roots of trees. 
The oſteocolla is of this kind. 

Saline petrifactions are extraneous bodies. penetrated by mineral ſalts. Human - 
bodies have been twice found in the mine at Falun in Dalarne. The laſt was 
kept ſeveral.years in a glaſs caſe, but began at length to moulder Fre fall to 
pieces. The turf and roots of trees, which are found in water ſtrongly impreg- a 


_ nated with vitriol, are conſiderably changed in their nature. They do/nat: born | 


with a flame, bur only like. a coal in a ſtrong fire, neither do . 4 in you” 
Alt F 
Extraneous bodies penetrated by mineral inflammable matter appear to bs 


of the nature of pit. coal. Of this kind is jet. See that article. Vegetables are 


found penetrated with aſphaltum in a ſtate of leſs. preſervation than jet. The 
compound of ſulphur and iron, or martial pyrites, is likewiſe the agent of petri- 


factions. Of. theſe Cronſtedt mentions human, bivalves, univalves, and in- 


ſects, but gives no particulars of their hiſtory. 

Metallic petrifactions are: 1. Of filver, either native on the ſurfaces of ſhells 
in, England, or mineralized with copper and ſulphur in the fahlertz or gra 2. 
ſilyer ore, in form of ears of corn, &c. and ſuppoſed to be vegetables. T 
are found in argillaceous ſlale at Frankenburg, and Tahlitteran in Heſſe. 2. Of 
copper, which 1s either in the form of calx, or mineralized. The calx of cope" 

is depoſited in the parts of animals. The turquoife ſtone; ſee page 560, is 
ſuppoſe to be ivory, or other bones of animals, which have undergone this 
Mineralized copper, or the cupreous pyrites, penetrates ſhells, and *. 
a0 3 in the form of fiſh in various parts of Germany. u. 

The ferruginous petrifactions likewiſe confiſt of iron, either in the form of a 

calx, which has aſſumed the place or ſhape of extraneous bodies (this conſiſts 


chiefly of vegetables in. the form of ochre or hematites) ; or elſe the martial py- 


rites, which has l as the agent of petrifaction. 8 
. 4 * * | PETRO-- 
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- PETROLEUM. - Petrol; Bergoel, Steinoel. Doctor Prieſtley has ſhewn in 


the third volume of his Obſervations and Experiments on Air, that eſſential oils, 
long expoſed to the atmoſphere, abſorb not only the pure part, but alſo the phlo- 
-giſticated part of it; an abſorption, which muſt in time produce conſiderable 
changes in them. By a proceſs of this ſort naphtha is converted into petrol, which 
is an oil of various degrees of denſity, according to the time during which it has 
been expoſed to the atmoſphere; its colour is reddiſh, or yellow, brown, greeniſh, 
or blackifh ; it is found trickling from rocks, or iſſuing from the earth in the 
Duchy of Modena, and in various parts of France, Swiſſerland, Germany, and 
Scotland, as well as in Aſia; alſo on the ſurface of the water of different 
fountains, or mixed with earth or ſand, from which it is ſeparated by infuſion in 
water; the thinneſt ſort poſſeſſes the properties of naphtha, though in a leſſer 
degree. It is rendered finer by diſtillation with water, and leaves a refinous 


reſiduum, and if diſtilled with a volatile alkali, the alkali acquires the properties 


of ſuccinated ammoniac : and hence contains the acid of amber. Some ſorts of it, 
according to Monnet, are nearly of the denſity of nut oil. It is inſoluble in ſpirit 
of wine. Kirwan. e PA 
Mr. Fabroni of Florence has diſcovered that petroleum rectified ſeveral times 
is a good ſolvent of the elaſtic reſin, and does not at all change its properties. 
- PETUNTSE. See PoxcerL ain, alſo Kaorin, | | it 
"PEWTER, which is commonly called <tain in France, and generally con- 
Founded there with true tin, is a compound metal, whoſe baſis is tin. The beſt 
Fort conſiſts of tin allayed with about a twentieth, or leſs, of copper or other 
metallic bodies, as the experience of the workmen has ſhewn to be rhe moſt con- 
ducive to the improvement of its hardneſs and colour, ſuch as lead, zinc, biſmuth, 
and the metallic or reguline macs of antimony. , There are three ſorts of pewter, 
diſtinguiſhed by the names of plate, trifle, and ley-pewter. The firſt is uſed for 
plates and diſhes ; the ſecond for the pints, quarts, and other meaſures of beer; 
and the ley-pewter is uſed for wine meaſures and large veſſels. ok ks 
we | ſort of pewter conſiſts of 17 parts of regulus of antimony to 100 
arts of tin; but the French add a little copper to this kind of tin. A very 
Ene filver-looking metal is compoſed of 100 pounds of tin, eight of regulus of 
antimony, one of biſmuth, and four of copper. On the contrary, the ley-pewter, 
by comparing its ſpecific gravity with thoſe of the mixtures of tin and lead, 
muft contain more than a fifth part of its weight of lead. This quantity of lead 
is far too much, conſidering ſome of the uſes this ſort of pewter is applied to; 
for acid wines will readily corrode the lead of the flagons, in which they are 
meaſured, into ſugar of lead; which being taken internally, is productive of 
various chronic diſeaſes, as the colica pictonum, palſies, ſtupors in the limbs, &c. 
ar. generally aſſert, that Engliſh: tin is always a mixed metal when 
.exported abroad: and the French encyclopediſts in particular (article ETain) 
inform us, on the authority of M. Rouelle, that the Engliſh tin, when caſt into 
moulds of fix inches in thickneſs, and cooled, if it be divided into three 
layers, the uppermoſt has three pounds of copper on the 100 of tin: the ſecond 
Jayer has five pounds of lead to the ſame quantity of tin ; and the loweſt layer 
has nine of lead to the too of tin. Geoffroy had formerly given a fimilar ac- 


count of the Engliſh tin, with ſome variety in the doſes. © But there never was any 


other foundation for ſuch an aſſertion, than that pewter has been miſtaken for 
tin abroad: and in fact, all pewter diſhes, and all other pewter- pieces are called 
by che name of tin ware all over Europe, except in England. Nor could there 
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ever be any advantageous, motive to hinder the export of pure tin from England, 
where it is found in a greater abundance than any where elfe., Beſides the above, 
neither Borlaſe, nor Pryce, who wrote ſo minutely on the method of preparing 
tin in Cornwall, mentions any operation or mixtures this metalundergoes or re- 
ceives, before or after it is caſt in the ſlabs, blocks, or pieces of tin, in which ſize 
and form it is ſold, and ſent to every market in Europe; ſo that the whole muſt 
be a miſtake in terms, as already mentioned, by taking pewter. ſimply for tin. 
+ PHLEGM. Chemiſts have given the name phlegm to the moſt watery part 
obtained from bodies by diſtillation or otherwiſe. It is now-little-uſed; +. 
Phlegm is frequently water mixed ſuperabundantly, and not combined in 
the bodies from which it is obtained. Such are the phlegms obtained by diſ- 
tillation with the heat of a water-bath, from all 'thoſe vegetable and animal 
matters which contain no principle ſo volatile as to riſe with: a leſs heat than 
that of boiling water. Theſe phlegms, which are produced merely by drying, 
are nothing but water almoſt pure, that is, the water of vegetation: but a phlegm 
conſiſting of water which had been combined in any body, as for inſtance, the 
phlegm obtained in the diſtillation of oils, is far from being pure water. It is: 
fill mixed and even united with a ſenſible quantity of the principles of the wody, 
and requires further operations, and. chiefly the aſſiſtance of intermediate ſub- 
ſtances, to ſeparate it perfeQaly... | Shag i e 
Neither is that phlegm pure water, which, thouglr it is ſuperabundant, yet ad- 
heres to certain ſubſtances, eſpecially to thoſe that are volatile. Such are liquid 
volatile alkalis, and. moſt alkalis. By diſtillation we may ſeparate a conſiderable: 
quantity of their phlegm or ſuperabundant water, which operation is called de- 
phlegmation : but this phlegm contains always a certain quantity of the ſaline 
matters with which it was originally mixed... © %% I, 2 pt 9; 
Hence we may fee that the word phlegm ſigni fies in general the moſt watery 
part ſeparated from ſeveral bodies, but that is rarely pure water; and that phlegms- 
differ from each other according to the nature of the ſubſtances from which they 
are obtained. | 5 of . n 
PHLOGISTON. The whole of phyſical ſcience confiſts-1n the arrangement or 
claſſification; of facts. Inveſtigation. or analyſis in chemiſtry is employed merely 
in diſcovering general reſults under which particular fads may be arranged, or to- 
which they may be referred, notwithſtanding the obſcurity or difguiſe produced 
by individual circumſtances, not eſſential to the phenomenon under inveſtigation. 
Thus we may remark in the conſiderably fimple motions of the heavenly bodies, 
that the moon revolves round the earth; but the ſituation of our planet renders. 
the revolutions of the other planets round the ſun leſs obvious. Inveſtigation. 
from optical principles, however, proved this to be the caſe, and it became a con- 
ſiderable advance in aſtronomy, that the motions of all the planets could be 
arranged under the fact of the moon's revolution conſidered as a genetal reſult. 
In this ſtate of knowledge it became an object of reſearch to aſcertain what ge- 
neral fact theſe motions might be referred to. Des Cartes referred them to the mo- 
tion of a floating body carried round by a vortex or whirling current of water. It 
was afterwards aſcertained from the more general facts of bodies in motion, that 
the revolutions of the planets and thoſe of floating bodies are by no means of the 
ſame kind. Newton was accidentally led to conſider the path of bodies pro- 
jected near the ſurface of the earth; and he found by accurate examination, that: 


|  * See Voltaire's Elements of the. Newtonian Philoſophy, 
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the moon is a projectile kept from falling by a force impreſſed on it, in the ſame 
manner as a ſtone is made to deſcribe a curve through the air, which laſt only 
wants a ſufficient impulſe to carry it round the earth in an orbit. Here then we ſee 
a general fact of another and more remote kind. Copernicus generalized the ce- 
leſtial motions, by merely referring them to the moon's motion. Newton gene- 
ralized them ſtill more, by referring this laſt to the motion of a ſtone through the 
air. And yet farther, this motion of the ſtone was ſhewn to be referable to two ſim- 


ple facts, namely, the uniform motion of a body acted on by a paſt impulſe, and 


the accelerated motion of a body conſtantly acted upon by gravitation, or the 
cauſe of weight. Thus far Aſtronomers have proceeded in this department of 
ſcience, and at this point they are at a ftand.; becauſe no facts more ſimple have 
yet been remarked, under which the communication of motion either by impulſe 
or gravitation can be claſſed. : | et 

From this familiar elucidation of the progreſs of aſtronomical ſcience, which 
is very ſimple, it may eaſily be ſeen how great the probability is, that error may 
ariſe from claſſing facts under others of a different nature, and that when a com- 
bination of truth and falſehood is exhibited, as the means of explaining natural 
phenomena, the former may be made to ſupport and maintain the latter, as was 
the caſe with the ſyſtem of Copernicus united with the vortices of Des Cartes. 
It may alſo be remarked, that the falſe reſults, which from time to time are in- 
corporated with the materials af any branch ef philoſophy, owe their eſtabliſh- 


ment to ſuperficial views, and the apparent or partial reſemblance which ſeduces 


the cultivators of irfant ſcience : and that they generally maintain their ground 
until ſome very conſiderable addition is made to the general maſs of information. 
- Without pretending to enter the wide field of chemical hiſtory, we may in a 


few words obſerve, that, from the nature of things, the firſt chemical operations 


muſt have conſiſted in the effects of heat applied to bodies in the operations of 
cookery, of pottery, and of mine works, which accordingly have exiſted, ar 
leaſt, as early as hiſtory itſelf. The operations in the humid way with ſaline ſub- 
ſtances appear to have been of much later date. And thoſe upon bodies in the 
acriform ſtate are ſtill more modern. Theſe three claſſes of operations compre- 
hend the whole of chemiſtry, and would naturally lead us to conſider the ſubject 
of phlogiſton, as it is ſuppoſed to exhibit itſelf in the dry, the humid, and the 
aeriform proceſſes: but theſe proceſſes are ſo frequently combined together, 
that it 1s ſcarcely poſſible to treat of them ſeparately. f | 
When bodies are heated to ſuch a degree as to emit light, there are ſome which 
if left to themſelves in the open air become cold again without any perceptible 
change in their properties; and there are others which retain their ignition, and 
even become hotter until an entire decompoſition of the whole ſubſtance has taken 
place. This proceſs is well known by the name of combuſtion or burning, and 


the diſtinction of bodies into combuſtible and incombuſtible is one of the moſt. 
ſtriking and diſtinct of any we are acquainted with. That a combuſtible. body 


muſt have ſomething in its properties or component parts not to be found in an 
incombuſtible body 1s evident. Bur it 1s not always eaſy to diſtinguiſh the exiſt- 
ence of a property from that of a component part. For any thing we know on 


this obſcure ſubject, two bodies may agree in certain properties and differ in 


others; whence it may follow, that bodies may agree in the property of combuſ- 
tibiluy, and yet poſſeſs no common principle or component part. It was never- 


theleſs a habit of reafoning, much indulged in the middle ages, to refer effects 
rather to diſtinet ſubſtances than to habitudes or properties. The ancient 
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chemiſts did not therefore ſo much endeayour to explain combuſtibility as a. pre- 
zerty, as to aſcertain what might be the principle of combuſtibility in bodies, 
I. hey looked round for general facts. Their attention became fixed on ſuch 
bodies as are the moſt eminently combuſtible. They ſuppoſed theſe bodies to 
exiſt in various proportions in other bodies capable of being burned. In this 
way the ſcience of chemiſtry came to be filled with accounts of the oils and 


ſulphurs of bodies. But as it was not found practicable to, exhibit theſe oils or 


ſulphurs, a diſtinction was conſequently made between the groſs oils and ſulphurs, 
and the more ſubtle or philoſophical matters of the ſame denomination, which 
were ſuppoſed to give inflammability to bodies. As this refinement was carried 
farther, the denominations themſelves were diſmiſſed; and by the perſpicuous 
modifications of Becher and Stahl, a common principle of inflammability, 
identical, and always ſimilar to itſelf, capable of being extricated from bodies, 
and transferrable from one body to another in certain circumſtances, was univer- 


ſally admitted by chemiſts under the denomination of phlogiſton. The nature 


of the phlogiſton was to be inveſtigated from the facts. The moſt ſtriking fact 
is, that the temperature of bodies becomes raiſed in thoſe circumſtances where 


the phlogiſton is ſaid to be extricated. The phlogiſton was therefore conſidered 
to be elementary fire, exiſting as one of the principles of combuſtible bodies, 


deprived of its moſt eminent property while in this ſtate of combination, but 


exbibiting all its diſtinctive attributes at the inſtant of diſengagement. 


The doctrine of heat, t. gh of ſuch extenſive importance in almoſt.every 
natural change, continued long in an unimproved ſtate, becauſe the facts are in 
general ſimple, and not eafily analyſed and referred to facts ſtill fimpler. Vet 
the moderns in their reflections on this ſubject could not but perceive that the 
temperature of bodies, and conſequently the matter of heat, if ſuch a thing ex- 
iſts, diſtributes itſelf with a ſort of equality, as well through incombuſtible as 
combuſtible bodies. While the various capacities of bodies were unknown, the 
diſpoſition of heat to enter into all bodies muſt have appeared to be abſolutely 
equal. It was not eaſy to reconcile this with StahPs doctrine of phlogiſton or 
fixed fire. Again, this doctrine overlooks the neceſſity of reſpirable air in the 
proceſs of combuſtion. The modern chemiſts were obliged to make conſiderable 
alterations, and thoſe who maintained the phlogiſton are at preſent returned to 
the old doctrine of ſulphur and oils, though in more general terms. With them 


the phlogiſton is not fixed fire, but ſome identical ſubſtance, the property of 


which is to be combuſtible, viz. to unite with reſpirable air, when at a certain 
temperature, and to produce, extricate, or develop heat. But what this ſub- 
{tance may be is matter of diſcuſſion. For a time it was ſuppoſed, according to 
the hypotheſis of Kirwan, to be inflammable air in a combined ſtare. But it has 
not been poſſible to extricate inflammable air from the metals, excepting when 
water was preſent, of which this air is taken to be a component part. This doc- 
trine is little infiſted upon at preſent, and as far as authority may be conſidered 
of any value, it is deftitute ; for Kirwan has abandoned the phlogiſton altogether. 

Since the doctrine of phlogiſton is tacitly eſtabliſhed upon the poſition. that a 
common principle of combuſtibility is neceſſary for the explanation of the facts; 
and as this poſition is affumed but not proved, we ſhall gain another different 
view of the ſubject by rejecting it, and ſubſtituting the propegy of rapidly com- 
bining with reſpirable air. This is ſimply the doctrine of the modern, or anti- 
phlogiſtian chemiſts. There is no inconſiſtency in affirming, that bodies may be 


ſtrongly diſpoſed to inflammability, and yet differ in every other property. Let 
rs 
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us then ſay, they reject as mere ſuppoſition, the notion that they do agree in any 
other reſpect than ſuch as may be indicated by poſitive facts. The facts of com- 
buſtion are ſimply, that reſpirable air is abſorbed and enters into combination, 
while heat is given out. Elaſtic fluids are known to contain more heat in that 
ſtate than when condenſed. Much heat muſt therefore ariſe from the condenſa- 
tion of the vital air. It does not neceſſarily follow, that any heat came from 
the combuſtible hody, or at leaſt not more than might have been extricated under 
an equal change of circumſtances from an incombuſtible body. Whence it fol- 
lows, that the ſimple explanation of combuſtion from the facts is, that the com- 
buſtible body has a ſtrong attraction for vital air, at a certain temperature, that 
it has attracted this fluid, with the production of heat during the combination, 
and that its properties are changed. See Hear. - | | 
In two theories, which differ ſo widely as that the one ſubtracts where the other 
adds, it muſt be a material, though not a deciſive, point to aſcertain whether the 
body under conſideration becomes heavier or lighter. by being burned. In this 
reſpect the antiphlogiſtian theory has the advantage; for, in all experiments which 
have yet been accurately made, bodies gain weight by being burned. If the. 
reſidues of combuſtion were in all caſes fixed, it would be eaſy to aſcertain this 
general fact. But in all organiſed ſubſtances, and many among thoſe of the mineral 
kingdom, . moſt of the products aſſume the vaporous or elaſtic ſtate. When the 
vapour is condenſible, it is cafier to aſcertain its weight than when it continues 
elaſtic. There are many difficulties, however, whigli attend the accurate accom- 
pliſnment of experiments, wherein a known ſupply of vital air is required to be 
given to the combuſtible matter, and the products are to be received, condenſèd, 
meaſured, or weighed. - A notion of theſe difficulties may be bad by conſulting 
the writings of Lavoifier *®. This chemiſt found, by burning ardent Tpirit in a 
lamp with a ſerpentine chimney kept cool upon the principle of the worm of a 
ſtill, nearly 17 ounces of water were collected from 16 of the ſpirit, and it is 
known that a conſiderable product of fixed air muſt alſo have been Joſt. 
The metals which are truly combuſtible bodies, though few of them will burn in 
the common air of the atmoſphere, without the aſſiſtance of foreign heat, exhibit 
this increafe of weight in a remarkable mancer. The general facts are, as I find 
them ready enumerated by Fourcroy in his notes on Kirwan's phlogiſton, 
1. There is no elaſtic fluid which is capable of calcining the metals but vital air. 


2. They are not calcined by atmoſpheric air, but in proportion to the quantity 


of vital air it contains. 3. In proportion as they burn, they abſorb, condenſe, 

and fix this vital air, which proves, as he infers, that the latter abandons that 

which held it fuſed, or divided in the ſtate of an elaſtic fluid. 4. Hence he 
adds, that it is only the ſolid part of vital air which. unites to metals. 5. And 

for this reaſon it is that rapid combuſtion is attended. with a diſengagement of 
heat and light. 6. But as the heat and light are bodies of ſuch levity, that their 
weight cannot be appreciated by our inſtruments, the loſs and diſengagement of 
theſe, which he {ſuppoſes to be principles, make no change in the weights of our 
experiments. 7. Metals therefore increaſe in weight by the quantity of vital air 
they fix during their combuſtion. 8. All the ſemi- metals, and imperfect metals, 
preſent abſolutely the ſame phenomena, and are therefore facts of the ſame kind. 
9. In all the various proceſſes by which metals are calcined, otherwiſe than by 
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* Elements of Chemiſtry, Memoirs of the Academy of Sciences, Journal de Phyſique. 
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means of the air, they undergo abſolutely the ſame modification, their weight 
increaſes, and they loſe their metallic ſtate in the ſame manner as by the fimul- 
taneous action of heat and the air. Mr. Fourcroy calls theſe poſitive and fimple 
facts, though indeed they include the conſideration of the materiality of heat, 
which may perhaps be no more a ſeparate matter than the phlogiſton. 

He afterwards adds the following obſervations: 1. That the metals differ in 
the ſevera] quantities of vital air they require for their ſaturation. 2. Thar ſome 
loſe this principle by the ſimple contact of heat and light, ſometimes even by the 
action of the latter only aſſiſted by very little heat. 3. That the greater number 
do not admit of this, and are not therefore reducible by theſe agents. 4. That 
no induction can be made from this difference in the metallic calces, any more 
than it could be fairly concluded that neutral vitriolic ſalts do not contain the 
ſame acid as the metallic vitriols, becauſe the latter are decompoſable by mere 
heat, and the former not. 5. That not only the vital air is abſorbed in different 
doſes, but that it is likewiſe combined in them, after privation of a greater or leſs 
quantity of the matter of heat, and of light; and that the capacities of the reſidues 
or calces for heat will differ accordingly. 6. That each metallic calx may exift 
in different ſtates of calcination from the abſorption of the ſmalleſt quantity poffi- 
ble of vital air untd that which is neceſſary for ſaturating the metal; ſo that the 
calcination of each metal ſtops, as it were, at different degrees. Thus it is that 
lead becomes calcined, firſt' of a gray, and then of a yellow and red colour, and 
iron is black and brown. 7. That the periods of calcination in each metal 
depend on circumſtances which are more or leſs favourable to the attraction of 
the metals for vital air; the principal of which circumſtances is a Certain tem- 
perature, neither too high nor too low. Thus a certain metal will abſorb and fix 
only a very ſmall quantity of the vital air of the atmoſphere, and never becomes 
any thing but a calx of a certain nature, at the uſual temperature, whereas it will 
fix a much greater quantity, and its calcination will become complete, if it be 
ſtrongly heated; ſuch are zinc, iron, &c. 8. That the different metallic ſub- 
ſtances differ in their attractions for the baſis of vital air, part of which attractions 
have been already aſcertained as to their order, by Bergman, who, according to 
the ſyſtem of phlogiſton, remarked that the precipitation of metals in acids by 
each other, follows the ſame order in all acids, and muſt therefore depend much 
more on their diſpoſition to become calcined, than on their reſpective attractions 
for the acid ſolvent. g. Laſtly, the metallic calces are decompoſed and reduced 
to the metallic ſtate by the laws of attraction followed by the vital air. Thus 
heat ſeparates it from ſome, one metal takes it from another, inflammable air 
takes it from moſt metals, and carbone, or pure charcoal, perhaps from all. 

Among the few metals which are capable of calcination and reduction by mere 
heat, there is no one which ſets the theory of that proceſs, and the doctrine of the 
antiphlogiſtians, in ſo clear a point of view as mercury. Lavoiſier gives a very 
perſpicuous account of the experiment *, which can only be performed on a ſmall 
Re | * 1G ! n | 

He took a mattraſs of about 36 cubical inches capacity, having a long neck 
of fix or ſeven lines internal diameter, which- was bended firſt fideways like that 
of a retort, and then in a reverſe direction upwards, ſo as conveniently to be 
inſerted beneath an inverted jar of mercury for pneumatic experiments. Into 
this mattraſs was introduced four ounces of mercury, and a portion of the air was 


* Elements of Chemiſtry, The remarks, as well as the account of the experiment, are Lavoiſier's. 
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then drawn out of the receiver by means of a ſyphon, and the tation of the mer- 
cury noted in this veſſel by paſting a flip of paper on its external ſurface. Hav- 
ing accurately noted the height of the thermometer and barometer, he lighted a 
fire in a furnace, which he kept up almoſt continually for twelve days, fo as 
to keep the quickſilver always very near its boiling point. Nothing remarkable 
took place dur ing the firſt day; the mercury, though not boiling, was continually 


evaporating, and covered the interior ſurface of the veſſel with ſmall drops, at 
firſt very minute, which gradually augmenting to a ſufficient fize, fell back into 


the maſs at the bottom of the veſſel. On the ſecond day ſmall red particles began 
to appear on the ſurface of the mercury: theſe, during the four or five followin 

days, gradually increaſed in ſize and number, after which they ceaſed to increaſe 
in either reſpect. At the end of twelve days, ſeeing that the calcination of the 
mercury did not at all increaſe, he extinguiſhed the fire, and allowed the veſſels to 
cool. The bulk of air in the body and neck of the mattraſs, and in the bell- 
glaſs, reduced to a medium of 28 inches of the barometer, and 54.5* of the 


thermometer, at the commencement of the experiment was about 50 cubical 


inches. At the end of the experiment the remaining air reduced to the ſame 
medium, preſſure and temperature, was only between 42 and 43 cubical inches; 
conſequently it had loſt about one-fixth of its bulk. Afterwards, having collected 
all the red particles, formed during the experiment, from the running mercury 
in which they floated, he found theſe to amount to 45 grains. 

Mr. Lavoiſier was "obliged to repeat this experiment ſeveral times, as it is 
difficult in one experiment both to preſerve the whole air upon which we operate, 


and to colle& the whole of the red particles or calx of mercury, which is formed 
during the calcination. 85 : 


Theair which remained after the calcination of the mercury in this experiment, 


and which was reduced to five-fixths of its former bulk, was no longer fit either 
for reſpiration or for combuſtion ; animals being introduced into it were ſuffocated 
in a few ſeconds, and when a taper was plunged into it, it was extinguiſhed as ' if 
it had been immerſed in water. | | 

In the next place, he took 45 grains of the red matter formed during this expe- 
riment, which he put into a ſmall glaſs retort, having a proper apparatus for 
receiving ſuch liquid, or gaſeous product, as might be extracted: having ap- 
plied a fire to the retort in the furnace, he obſerved that in proportion as the red 
matter became heated, the intenſity of its colour augmented. When the retort 


was almoſt red-hot, the red matter began gradually to decreaſe in bulk, and in a 
few minutes after it diſappeared altogether ; at the ſame time 414 grains of run- 


ning mercury were collected in the recipient, and ſeven or eight cubical inches 
of elaſtic fluid, greatly more capable of ſupporting both reſpiration and com- 
buſtion than atmoſpherical air, were collected in the pneumatic apparatus. 

A part of this air being put into a glaſs tube of about an inch diameter, ſhewed 
the following properties: A taper burned in it with dazzling ſplendour, and 
charcoal inlead of conſuming quickly, as it does in common air, burnt with a 
flame, and attended with a decrepuating noiſe, like phoſphorus, and threw out 
ſuch a brilliant light that the eyes could hardly endure it. This is the air to 
which Dr. Prieſtley gave the name of dephlogiſticated air. See Alx Ar Mo- 
seHERICOAL, AIR VITAL. | | 

In reflecting upon the circumſtances of this experiment we readily perceive, 
that the mercury, during its calcination, abſorbs the ſalubrious and reſpirable 
part of the air, or, to ſpeak more ſtrictly, the baſe of this reſpirable part; that 

the 
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the remaining part is a ſpecies of mephitis, incapable of ſupportiag combuſtion - 
or reſpiration; and conſequently that atmoſpheric air is compoſed of two. elaſtic 
fluids of different and oppoſite qualities. As a proof of this important truth, if 

we recombine theſe two elaſtic fluids, which we have ſeparately obtained in the 
above experiment, viz. the 42 cubical inches of mephitis, with the eight cubical 

inches of reſpirable air, we reproduce an air preciſely ſimilar to that of the 
atmoſphere, and poſſeſſing nearly the ſame power of ſupporting combuſtion and 
reſpiration, and of contributing to the calcination of metals. See Iron, 

Although this experiment furniſhes us with a very ſimple means of obtaining 
the two principal elaſtic fluids which compoſe our atmoſphere ſeparate from each 
other, yet it does not give us an exact idea of the proportion in which theſe two 
enter into its compoſition : for the attraction of mercury to the reſpirable part of 
the air, or rather to its baſe, is not ſufficiently ſtrong to overcome all the circum- 
ſtances which oppoſe this union. Theſe obſtacles are the mutual adheſion of the 
two conſtituent parts of the atmoſphere for each other, and the elective attraction 
which unites the baſe of vital air with caloric: in conſequence of theſe, when the 
calcination ends, or is at lealt carried as far as is poſſible, in a determinate quan- 
tity of atmoſpheric air, there {till remains a portion of reſpirable air united to the 
mephitis, which the mercury cannot ſeparate. It is aſcertained from other expe- 
riments, that, at leaſt in our climate, the atmoſpheric air is compoſed of reſpirable 
and mephitic airs, in the proportion of 27 and 73. | | 

Since, during the calcination of mercury, air 1s decompoſed, and the baſe of 
its reſpirable part is fixed and combined with the mercury, it follows from the 
general facts relating to combuſtion, that heat and light muſt be diſengaged dur- 
ing the proceſs. But the two 3 cauſes prevent us from being ſenſible of 
this taking place, as the calcination laſts during ſeveral days, the diſengagement 
of heat and light ſpread out in a conſiderable ſpace of time, becomes extremely 
ſmall for each particular moment of the time, ſo as not to be perceptible, and the 
operation being carried on by means of fire in a furnace, the heat produced by the 
calcination itſelf becomes confounded with that proceeding from the furnace. To 
this might be added, that reſpirable part of the air, or rather its baſe, in entering into 
combination with the mercury, does not part with all the heat which it contained, 
but ſtill retains a part of it in the new compound; but the diſcuſſion of this 
point, and its proofs from experiment, do not belong to this part of our 
ſubject. . . 

The diſengagement of heat and light is rendered apparent to the ſenſes, when the 
decompoſition of air takes place in a more rapid manner; for this purpoſe iron is 
excellently adapted, as it poſſeſſes a much ſtronger affinity for the baſe of reſpir- 
able air than mercury. The following elegant experiment of Dr. Ingenhouſz, 
upon the combuſtion of iron, is well known. Take a piece of fine iron wire, 
twiſted into a ſpiral ; fix one of its extremities into a cork, adapted to the neck 
of a bottle, and fix to the other extremity of the wire a ſmall morſel of tinder. 
Matters being thus prepared, fill the bottle with air deprived of its mephitic part, 
then light the tinder, and introduce it quickly with the wire upon which it 33 
fixed into the bottle, which you ſtop up with the cork. The inſtant the lighted 
tinder comes into contact with the vital air, it begins to burn with great intenſity ; 
and, communicating the inflammation to the iron wire, it too takes fire, and 
burns rapidly, throwing out brilliant ſparks : theſe fall to the bottom of the veſſel 
in rounded globules, which become black in cooling, but retain a degree of 
metallic ſplendour, The iron thus burnt is more brittle even than glaſs, is _—_ 
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reduced into powder, and is ſtill attractible by the magnet, though not ſo 
powerfully as it was before combuſtion. | . 
Lavoiſier repeated this experiment with a view to aſcertain the products. 
Having filled a bell. glaſs of about fix pints meaſure, with pure air, or the highly 
reſpirable part of air, he tranſported this jar by means of a very flat veſſel into a 
quickſilver bath, taking care to render the ſurface of the mercury perfectly dry, 
both within and without the jar, with blotting paper. He then provided a ſmall 
cup of china-ware, very flat and open, in which he placed ſome ſmall pieces of 
iron, turned ſpirally, and arranged in ſuch a way as ſeemed moſt favourable for 
the combuſtion being communicated: to every part. To the end of one of theſe 
pieces of iron was fixed a ſmall piece of tinder, to which was added about the 
ſixteenth part of a grain of phoſphorus; and, by raiſing the bell-glaſs a little, 
the china-cup with its contents was introduced into the pure air. It is true 
that by this means ſome common air muſt mix with the pure air in the glaſs ; but 
this, when it is done dextrouſly, ſays Mr. Lavoiſier, is ſo very trifling, as not to 
injure the ſucceſs of the experiment. This being done, a part of the air was 
ſucked out from the bell-glaſs, by means of a ſyphon, ſo as to raiſe the mercury 
within the glaſs; and to prevent the mercury from getting into the ſyphon, a 
ſmall piece of paper was twiſted round its extremity. In ſucking out the air, if 


the motion of the lungs only be uſed, we cannot make the mercury riſe above an 


inch or an inch and a half: but, by properly uſing the muſcles of the mouth, we 


can, without difficulty, cauſe it to riſe fix or ſeven inches. 


He then took an iron wire, properly bent for the purpoſe, and making it red- 
hot in the fire, preſſed it through the mercury into the receiver, and brought it 


in contact with the ſmall piece of phoſphorus attached to the tinder. The phoſ- 


phorus inſtantly took fire, which communicated to the tinder, and from that to 
the iron. When the pieces have been properly arranged; the whole iron burns, 
even to the laſt particle, throwing out a white brilliant light, fimilar to that. of 


| Chineſe fire-works. The great heat produced by this combuſtion melts the 


iron into round globules of different ſizes, molt of which fall into the china-cup ; 
but ſome are thrown out of it, and ſwim on the ſurface of the mercury. At the 
beginning of the combuſtion, there is a ſlight augmentation in the volume of the 
air in the bell-glaſs, from the dilatation cauſed by the heat; but preſently after- 
wards a rapid diminution of the air takes place, and the mercury riſes in the 
glaſs, inſomuch that when the quantity of iron is ſufficient, and the air operated 
upon is very pure, almoſt the whole air employed is abſorbed. | 

It is proper to remark in this place, that, unleſs in making experiments for the 
purpoſe of diſcovery, it is better to be contented with burning a moderate quan- 
tity of iron ; for when this experiment is puſhed too far, foas to abſorb much of 
the air, the cup which floats upon the quickſilver approaches too near the upper 
part of the bell-glaſs; and the great heat produced, which is followed by a very 
ſudden cooling, occaſioned by the contact of the cold mercury, is apt to break 


the glaſs, in which caſe the ſudden fall of the column of mercury, which happens 


the moment the leaſt flaw is produced in the glaſs, cauſes ſuch a wave, as throws 
a great part of the quickſilyer from the baſon. To avoid this inconvenience, 
and to inſure ſucceſs to the experiment, one dram and a half of iron is ſufficient 
to burn in a bell-glaſs, which holds about eight pints of air. The glaſs ought. 


likewiſe to be ſtrong, that it may be able to bear the weight of the column of 
mercury which it has to ſupport, | 


By this experiment it is not poſſible to determine at one time, both the 
| | additional 
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additional weight acquired by the iron and the changes which have taken place 
in the air. If it is wiſhed to aſcertain what additional weight has been gained by 
the iron, and the proportion between that and the air abſorbed, we muſt carefully 


mark upon the bell-glaſs, with a diamond, the height of the mercury, both be- 
fore and after the experiment. After this, the ſyphon, - guarded as before with a 


bit of paper to prevent its filling with mercury, is to be introduced under the 
bell-glaſs, having the thumb placed upon the extremity of the ſyphon, to. regu- 


late the paſſage of the air, and by this means the air is gradually admitted, ſo as 


to let the mercury fall to its level. This being done, the bell-glaſs is to be care- 
fully removed, the globules of melted iron contained in the cup, and thoſe which 
have been ſcattered about, and ſwim upon the mercury, are to be accurately col- 
lected, and the whole is to be weighed. The iron will be found in that ſtate 
called martial ethiops by the old chemiſts, poſſeſſing a degree of metallic 
brilliancy, very friable, and readily reducible into powder, under the hammer, or 
with a peſtle and mortar, If the experiment has ſucceeded well, from 190 grains 
of iron will be obtained 135 or 136 grains of ethiops, which is an augmentation 
of 35 per cent. | | TER 2 


If all the attention has been paid to this experiment which it deſerves, the air 


will be found diminiſhed in weight exactly equal to what the iron has gained. 
Having therefore burnt one hundred grains of iron, which has acquired an ad- 
ditional weight of thirty-five grains, the diminution of air will be found exactly 
ſeventy cubical inches; and as it is known that the weight of vital air is very near 
half a grain for each cubical inch, the augmentation of weight in the one exactly 
coincides with the loſs of it in the other. | 25 | 
If it be required to examine the nature of the air,which remains after this ex- 
periment, we muſt operate in a ſomewhat different manner. After the combuſ- 
tion is finiſhed, and the veſſels have cooled, we firſt take out the cup, and the 
burnt iron, by introducing the hand through the quickſilver, under the bell-glaſs; 
we next introduce ſome ſolution of potaſh, or cauſtic alkali, or of the liver of 
ſulphur, or ſuch- other ſubſtances as arejudged proper for examining their ac- 
tion upon the reſiduum of air. After this examination, ſo much water mutt be let 
into the glaſs as will difplace the quickſilver; and then, by means of a ſhallow diſh 
placed below the bell-glafs, it is to be removed into the common water pneumato- 
chemical apparatus, where the air remaining may be examined at large, and with 
great facility. „ wg 5 | 
When very ſoft and very pure iron has been employed in this experiment, and 
when the combuſtion has been performed in the pureſt reſpirable or vital air, free 
from admixture of the noxious or mephitic part, the air which remains after the 
combuſtion will be found as pure as it was before; but it is difficult to find iron 
entirely free from a ſmall portion of charry matter, which is chiefly abundant in 
ſteel ; and it is likewiſe exceedingly difficult to procure pure air perfectly free from 
ſome admixture of mephitics, with which it is almoſt always contaminated: that 
ſpecies of noxious air does not, as Mr, Lavoiſier affirms, in the ſmalleſt degree diſ- 
turd the reſult of the experiment, as it is always found at the end exactly in the 
ſame quantity as at the beginning. | : , 
The calcination of metallic ſubſtances by the action of acids, is evidently an ope- 
ration of the lame nature as that which is effected by heat and vital air. Num- 
berleſs experiments have ſhewn that vital air is a component part of acids. But 
this being a modern diſcovery, the theory of phlogiſton was applied to the acids 
which were ſuppoſed to be capable of attracting or expelling that principle from 
metallic 


my 
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metallic bodies as well as other ſubſtances. On this head the ſeveral articles re- 
| | lating to the acids and metals may be conſulted. | It muſt nevertheleſs be ad- 
| "mitted, that as the vital air is known to be a component part of acids, as they loſe 
l | a portion of it whenever they are employed to calcine any metal, as the calx is 
| found to have gained this very principle, it appears unneceſſary or redundant to 
| admit the phlogiſton in explaining theſe effects. The general facts of metallic 
| folution are *, | | 8 | WPF. 
1. The metals cannot unite with acids unleſs previouſly calcined, or united 
with the baſe of vital air. This therefore appears to be the medium of the union. 
2. The degree of calcination for this purpoſe is definite. If too near the me- 
en ſtate, they are difficultly taken up, and if too much calcined they ceaſe to be 
1 pended. | | 6 . 
3. This degree differs in the ſeveral metals. 8 | 
4. In every metallic ſolution by an acid, the metal attracts and combines with 
vital air, either from the acid which is decompoſed, or from the atmoſphere which 
is rendered leſs ſalubrious, or elſe from the water which is decompoſed. See 
WATER. In the firſt caſe, one of the principles of the acid, or its baſe, is ſet at 
liberty, and uſually flies off, as ſulphur in the decompoſition of vitriolic acid, in the 
compoſition of vitriolic air, or either nitrous or azotic air when nitrous ſolutions 
are made. See Acip Vir RIOLIC, Aci Nitrous. In the ſecond caſe, as in the 
acetous ſolution of copper, which only takes place when atmoſpheric or vital air is 
preſent, this laſt fluid is abſorbed. And in the third there is a diſengagement of 
inflammable air. It is deduced that the inflammable air is afforded by the decom- 
poſition of the water, becauſe the acid is found, when diſengaged from the metal +, 
to be capable of forming as much neutral ſalt with an alkali as a like quantity of 
the ſame acid would do. . W | 204. 12 
5. The marine acid, and ſuch vegetable acids as are compoſed of baſes which 
have a ſtronger attraction for vital air than the metals have, are not decompoſed 
by the metals, and accordingly they are not diffolved unleſs water or vital air be 
preſent in ſufficient abundance. And theſe ſolutions either emit inflammable air, 
or do not efferveſce at all. | 45 | | 
6. The diſpoſition of theſe acids to unite with the calx or combination of metal 
and vital air greatly favours the attraction of that fluid. So that metals which 
would long remain expoſed to the air without calcination will attract vital air when 
in contact with an acid: and other metals, copper for inſtance, which is not capa- 
ble of decompoſing water alone at any obtainable temperature, will effe& it by the 
help of an acid. | | 
here are ſome caſes in which the water and the acid are at the ſame time de- 
compoſed by the meral, as in the ſolution of tin by the nitrous acid. Tin 1s fo 
ſtrongly attractive of vital air, and requires ſo large a quantity for its ſaturation, that 
after having abſorbed that of the nitrous acid, and reduced it to the ſtate of azotic 
or phlogiſticated air, it decompoſes the water and diſengages inflammable air. 
Theſe two principles being thus ſeparated from their firſt compounds unite to- 
gether, and form volatile alkali. See VoLATILE ALK ALI. Hence there is no per- 
ceptible diſengagement of elaſtic fluid. In this caſe it appears, that the formation 
of volatile alkali, in the ſolution of tin by the nitrous acid, always takes place; 


* Fourcroy on Kirwan. | 
LI experiment was well performed by Dr. G. Fordyce with zinc and vitriolic acid. See 
Phil, Tranſ. or the article Zixc. 5 | | 
: for 
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for by throwing quicklime or cauſtic fixed alkali into this ſolution, there is al- 
ways a diſengagement of ammoniac. | | 


7. It follows from all that has hitherto been ſaid, that in every metallic ſolution - 


in which the acid is decompoſed, two doſes of this ſalt are required, of which the 
mind conceives the neceſſity. 1. That whoſe decompoſition ſupplies the metal 
with vital air. 2. That which diffolves the calcined metal. 

8. Hence, if no greater quantity of acid be added to a metal than is neceſſary 
for its calcination, it will be calcined and not diſſolved. Thus it is that a few drops 
of concentrated nitrous acid being thrown upon tin, antimony, biſmuth, and even 
zinc, quickly reduce the metals into white, dry, and pulverulent calces. 


9. From this accurate diſtinction of the two doſes of acid, we ſee why a metal, 


though very greedy of vital air, does not decompoſe this acid ſufficiently, nor de- 


prive it of enough of vital air to ſaturate itſelf; for if too highly charged with 


this principle, it would not unite to the undecompoſed portion of the acid, and 
there would be no ſolution; but inſtead of ſaturating itſelf in this manner, in 
proportion as the metal arrives at the determinate point of calcination, the acid. 


diſſolves it, and the metal does not decompole it beyond that point, becauſe its 


affinity with the acid is then ſtronger than with a greater doſe of vital air. 


10. Various circumſtances, and eſpecially an elevated temperature, change theſe 


attractions; they increaſe that of the metal for vital air; and by favouring its ſatu- 
ration with that principle, they either prevent its uniting with the acid, or effect its 
ſeparation : the former event takes place in the mixtures of acids and metals, 


whoſe mutual action is increaſed by a ſtrong temperature, and the latter takes 


place in moſt metallic ſolutions, when they are too ſtrongly heated. 


11. Moſt metallic ſolutions, which are left expoſed to the air, abſorb vital air 


with more or leſs facility; and the metals which they contain, becoming more 


calcined than before, ſeparate and fall down; ſo that there is not one of theſe ſo- 


lutions which remains in the ſame ſtate if expoſed to air, or which can be con- 
fidered as abſolutely permanent. | | 5 | | 
12. Since the metals eannot remain united to the acids, but in the ſtate of calces 
of a determinate degree, it is eaſily conceived, that by plunging into a metallic ſo- 
lution a metal which has a ſtronger affinity with vital air than that which is diſ- 
ſolved, the former muſt deprive the latter of its vital air, take its place in the acid, 


and cauſe the ſecond to ſubſide in a form more or leſs metallic, accordingly as it 


has deprived it of more or leſs vital air. This is the reaſon of the precipitation of 
ſilver by copper, copper by iron, &c. | | | 

It may eaſily be perceived that the great queſtions relating to phlogiſton in the 
calcination, ſolution, and precipitation of metallic ſubſtances are intimately con- 
need with the compoſition and decompoſition of water. On thele ſubjects ſee 
WATER, PRECIPITATES, VEGETABLES. | 


PHOSPHORUS (ENGLISH), ox KUNCKEL's PHOSPHORUS: The 


name phoſphorus is applied to all ſubſtances capable of giving light in the dark ; 
ſuch as glow-worms, rotten-wood, diamonds after having been expoſed to the ſun 
or light; the Bolognian ſtone, and certain ſpars after calcination. The effects of 
theſe phoſphoric matters may proceed from electricity, or ſome property of light. 
We ſhall mention theſe in the following article. The phoſphorus we now treat of 
is of a very different nature. It is a ſubſtance not only luminous in the dark, but 
alſo inflammable and burning. It is the baſis of a peculiar acid, and is conſe- 
quently a ſpecies of ſulphur. 1 


The diſcovery of this phoſphorus is not very ancient : it was diſcovered by a a 
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citizen of Hamburgh, called Brandt, in his reſearches for the -philoſopher's- 
ſtone. Kunckel was deſirous to acquire this ſecret, and for this purpoſe aſſociated 


Himſelf with one of his friends, called Kraaft, who thinking by means of it to 


make a fortune, reſolved, after having procured it, not to reveal it, and even ob- 
tained a promiſe from the inventor not to communicate it to Kunckel. Kunckel, 
vexed by this treachery, reſolved to ſearch for the phoſphorus : and although 
he knew no more of the proceſs than that urine was the ſubſtance employed, he 
proſecuted this inquiry with ſuch zeal, that at length he made phoſphorus. This. 
chemiſt took to himſelf very juſtly the honour of having diſcovered it, and was ac- 
cordingly conſidered as one of the diſcoverers of it, with ſo much more reaſon, as 


he did not find it by chance, and without ſearching for it, as Brandt had done, but 


after a rational inquiry undertaken for this purpoſe. Accordingly KunckePs name is 
athxed to this phoſphorus, which is commonly called the phoſphorus of Kunckek. 
© The celebrated Mr. Boyle has alſo had the reputation of having made this. 
diſcovery. | Thoſe who give him the credit of this ſay, that Boyle having ſeen 
a piece of phoſphorus in England in 1679, which Kraaft bad brought thither- 
to ſhew to the King and Queen of England, and having been informed only that 
this phoſphorus was produced from fome matter belonging to the human body, 
attempted, like Kunckel, to diſcover the method of preparing it, and in the fol- 
towing year actually made a ſmall quantity, which he lodged with the Secretary 
of the Royal Society, who gave him a receipt for it. But Stabl, in a ſmall work 
called the Three Hundred Experiments, ſays, that Kraaft told him that he com- 
municated the proceſs to Mr. Boyle. If this be true, Boyle has claimed the ho- 
nour of a difcovery to which he had no right; an imputation injurious to the 
reputation of a man ſo juſtly famous. But it muſt be acknowledged, that the 
truth of this imputation is very queſtionable. For Kraaft, who, as Stahl relates, 
was ignorant of chemiſtry, and who had been treacherous to Kunckel, was. 
nothing in all this affair of phoſphorus, but a trader in ſecrets. For havin 
purchaſed the ſecret of preparing phoſphorus, he ſold it again every where; and, 
therefore no credit is to be given to the teſtimony of ſuch a man. SS9 IT DF * 
It is not indeed probable, that a man of ſuch undoubted- integrity as Boyle 
would have communicated the proceſs to the Royal Society as his own, if this had 
been the caſe. Neither does the invention appear to be of that magnitude, as not 
to be eaſily hit upon by thoſe who were determined to fpare no pains nor atten- 
tion in the purſuit of diſcovery, as was the caſe with the chemiſts of that day, 
moſt of whom indulged extravagant hopes. The proceſs of Boyle conſiſted in 
nothing more than diſtilling urine, till the laſt volatile product came over, which 
is the phoſphorus; and he uſed no other artifice to facilitate the operation, than 
that of firſt evaporating the fluid part of the urine until it became of the conſiſt- 


ence of ſyrup. He then mixed this liquid with thrice its weight of, fine ſand, 


* 


and expoſed the whole to diſtillation for twelve hours, the fire being made as in- 


tenſe as poſſible for the laſt ſix hours. 


Boyle communicated the proceſs for making phoſphorus to a German chemiſt 
called Godfreid Hantkwiz, who accordingly prepared it in London. Kunckelt 
and he were then the only perſons who made any conſiderable quantity of it, and 
the latter made a lucrative trade of it. Stahl ſays, that he knew alſo this Mr. 
Hantkwitz, and conſidered him as a good practical chemiſt, and that he had an 
excellent laboratory in London. His deſcendant ſtill keeps a reſpectable chemiſt's 
ſhop in Southampton: ſtreet, Covent Garden, which has always been famous for 
the extreme purity of the articles ſold. The date 1680 is over the m_ = 
| | Ocelles 
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Proceſſes for making phoſphorus, were frequently publiſhed, about that time. 
Mr. Hellot, in his Memoir on this ſubject, enumerates all that were then Know, 
namely, the proceſs publiſhed by Boyle in 1680, in the Philoſophical Tranſactions, 
No. 196; that of Kraaft; for, after ſelling the ſecret to many .perſons, he after - 
wards publiſhed it in a treatiſe. concerning phoſphorus, written by the Abbé de 
Commieres, publiſhed in the Mercure Galant, for June 1683; that of Brandt, 
in a collection of Experiments and Obſervations of Dr. Hook, publiſbed by Mr. 
Derham in 17263 that of Mr. Homberg, in the Ancient Memoirs of the Aca- 
demy in 1692, who ſays, that he had ſeen Kunckel make phoſphorus; and laſtly, 
the proceſſes found in the works of ſeveral chemiſts, particularly of Theikmeyer, 
Hoffman, and Neewentuit. : 5 

But notwithſtandiog all theſe proceſſes, whether they were not ſufficiently. com- 
plete, or too laborious and expenſive, no chemiſt, excepting Hantkwitz, made 


phoſphorus, and the operation ſtill continued a ſecret till the year 1737, when a 
| ſtranger. came into France, who offered to make phoſphorus. The miniſtry 


granted him a reward for his proceſs, which he accordingly communicated, 
Meſſrs. Hellot, Dufoy, Geoffroy, and Duhamel, all experimental phbiloſopbers 
and chemiſts of the Academy of Sciences, executed this proceſs ſucceſsfully, 
Mr. Hellot wrote a diſtin& account of it, and publiſhed it amongſt the Memoirs 
of the Academy of Sciences for the year 1737 3 a large extract of which may be 
found in the Elements of Practical Chemiſtry. . DO 
Since the publication of the Memoir of Mr. Hellot, the proceſs of phoſphorus 
was no longer a ſecret. But as this operation has hitherto been rather curious 
than uſeful, and is alſo expenſive and troubleſome, Macquer ſays, he does not 
know that any French chemiſt repeated it at that time, excepting Mr. Rouelle, 
who ſoon afterwards began a courſe of chemiſtry, in which he undertook to make 
phoſphorous in the preſence of his pupils. Macquer was then preſent as one of 
theſe, and Hellot attended during the whole operation. The pupils continued 
there the whole nighe : but from a fault in the retort this firſt operation failed. 
However, in the year following Mr.,Rouelle ſucceeded many times. * 

To make phoſphorus by Mr. Margraaf's proceſs, a kind of plumbum corne- 
um is previouſly prepared, by diſtilling a mixture of four pounds of minium 
with two pounds of powdered ſal ammoniac, from which all the volatile alkali, 
which is very penetrating, is by this operation obtained. The reſiduum after 
the diſtillation, that is, the plumbum corneum, is to be mixed with nine or ten 
pounds of extract of urine boiled to the conſiſtence of honey. Margraaf re- 
quires that this urine ſhould be putrefied, which is unneceſſary according to 
Baume's obſervation*. This mixture is to be made ſlowly in an iron caldron ſer 
upon the fire, and by frequently ſtirring the matters. Half a pound of powdered 
Charcoal is then to be added, and evaporation is to be continued till the whole is 
reduced into a black powder. This powder is to be put into a retort, to extract 
from it, by a moderate and graduated heat, all the volatile products of urine ; 
that is, volatile alkali, fetid oil, and an ammoniacal matter which adheres to 
the neck of the retort. In this diſtillation the heat is to be only raiſed ſo as to 
make the matter red hot. After the diſtillation, a black and friable reſduum 


* Schloſſer (de ſale urine nativo) ſays, that a greater quantity of phoſphorus may be procured fron 
be more eaſily 


freſh than from putrid urine. But Venel (Encyclop. tom. xiv. p. 923.) thinks it may be mo! 

obtained from putrefied urine ; and Pott ſays, that urine when Line yiclds a larger quantity than 

when freſh. | ö E ; : ; 
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remains, from which the phoſphorus is to be extracted by a ſecond diſtillation, 
and a ſtronger heat. Before it is expoſed to another diſtillation, it may be tried, 
by throwing ſome of it upon hot coals. If the matter has been well prepared, a 
ſmell of garlic exhales from it, and a blue phoſphorical flame is feen, undulating 
along the ſurface of the hor coals. IE TM eee e 
This matter is to be put into a good earthen retort capable of ſuſtaining a 
violent fire. Margraaf recommends retorts of Waldenburgh, or thoſe which 
are made near Kirchan in Saxony; but in France, they uſe Heſſian retorts, al- 
though they have the inconvenience of allowing a large quantity of phoſphorus 
to tranſpire during the operation. Baume ſecures his retorts with a covering of clay 
and hair. Our Staffordſhire potters make good earthen retorts for this purpoſe. 
See Coating, © See A h 
Three quarters of the retort are to be filled with the matter which is to yield 
the phoſphorus. It is to be placed in the common furnace for diſtillation with a 
retort; excepting that, inſtead of being terminated by an ordinary reverberatory 
or dome, this ought to be terminated by the upper piece of an air-furnace, to- 
'which a tube is to be applied, the diameter of which ought to be from four to fix. 
inches, according to the fize of the furnace, and the height from eight to nine 
feet. This apparatus, which Baume uſes, is neceſſary for raiſing a ſufficient heat, 
and for the convenience of throwing in a ſufficient quantity of fuel through the 
door of the upper piece of the furnace, The retort ought to be well luted to a 
receiver of moderate fize, pierced with a ſmall hole, and half full of water. 
For this purpoſe ordinary fat lute may be bound on with ſtrips of linen, dipped 
in a lute prepared with lime and whites of eggs. The hole in the furnace 
through which the neck of the retort paſſes ought to be well ſtopped with furnace 
earth. Laftly, a ſmall wall of bricks is raiſed betwixt the furnace and receiver, 
to guard this veſſel againſt heat as much as is poſſibbee. 
All theſe preparations being made the evening before the diſtillation is to be 
performed, we are then capable of proceeding to this operation, which is very 
eaſy. The retort is to be heated by flow degrees during an hour and a half; 
and then the heat is to be increaſed till the retort be red hot, and the phoſphorus 
begins to paſs in luminous vapours : when the retort is almoſt of a white-red 
heat, the phoſphorus paſſes in drops, which fall and congeal in the water at the 
bottom of the receiver. This degree of heat is continued till no- more paſſes. 
into the receiver. When a retort contains eight pints or more, this operation 
continues about five hours, | | 4 33 MERE Age 
Margraaf's apparatus is ſomewhat different from that above deſcribed. He 
divides the whole quantity of matter from which the phoſphorus is to be obtained 
into fix ſmall retorts, which he places in a furnace that he deſcribes. The advan- 
tage of this divifion is, that if any accident happens to one retort, the whole 
matter is not loſt; and as the retorts are ſmaller, a leſs heat is required. If indeed 
much phoſphorus was to be made, this practice would be ſafe and excellent; but 
Macquer affirms, that the method above deſcribed of Baume is very convenient 
when a large quantity of phoſphorus is not wanted, and that he has never ſeen it fail. 
Phoſphorus does not paſs pure in this diſtillation, but is blackened by ſoot or 
coal, which it carries along with it: it may eaſily be purified and rendered white 
and fine by a ſecond diſtillation or re&ification. This rectification-is made in a 
ſmall glaſs retort, to which is adjuſted a ſmall receiver half full of water. A 
very gentle heat is ſufficient, becauſe phoſphorus once formed is very volatile: 


'P H © ( . GH© 


and as. the fuliginous matter with which it is ſoiled was raiſed; merely by the.yio-_ 
tence: of the heat, it remains at the bottom of the retort in this diſtillation, and 
the phoſphorus paſſes very pure. FEET Inn Tue vader Ire 
The phoſphorus is then uſually divided into ſmall cylindrical rolls, for the 
convenience of uſing it. This is done by putting it in glaſs tubes immerſed in 
warm water. This very gentle heat is ſufficient to liquefy the phoſphorus, which is 
almoſt as fuſible as ſuet. It takes the form of the glaſs tubes, from which it 
may be taken out when it is cold and hardened, That it may be more eaſily 
taken out of the tubes, theſe muſt be ſomewhat of the form of  fruſtums of. 
cones. All theſe operations ought to be made under water, to prevent the 
inflammation of the phoſphorus. N | | 
The proceſs publiſhed by. Hellot for the preparation of phoſphorus is only 
different from this in two reſpects; firſt, that his is only one operation, and not 
divided into two, as Margraaf's. is; and, ſecondly, that he does not uſe plum- 
bum corneum. The operation is certainly much facilitated by Margraaf 's method. 
of ſeparating the volatile matters of the urine by a preyious diſtillation ; becauſe 
after that, nothing more is requiſite but to apply heat ſufficient to raiſe the 
phoſphorus; which may be done in four or five hours, whereas without this 
previous operation the diſtillation laſts 24 hours. The advantage of the plum- 
bum corneum was long a matter of doubt; but fince it has been aſcertained,. 
that the acid of phoſphorus exiſts. in urine in two combinations, the explanation: 
has become eaſy.. This acid is combined with volatile alkali and with mineral 
alkali. The former ſalt is decompoſed by charcoal, and gives over phoſphorus 
with heat, which the latter does not. But when plumbum corneum, or the 
combination of marine acid with the calx of lead, is added, the marine acid ſeizes. 
the mineral alkali, and forms common ſalt; part of the coal is employed in ra- 
ducing the lead, and another part in reducing the diſengaged phoſphoric acid, 
which then comes ever in the form of phoſphorus. n 
The proceſs for diſengaging phoſphorus from bones has already been deſcribed. 
under the article phoſphoric acid, which ſee. The phoſphoric glaſs obtained in 
the firſt inſtance from bones, is not ſufficiently deprived of calcareous earth to be 
uſed in any other proceſs than that of making phoſphorus. For. this purpoſe 
however it is not neceſſary to bring it to the conſiſtence of glaſs. The evapora- 
tion may be conveniently performed in a copper veſſel; and when the fluid has 
acquired the conſiſtence of ſyrup, it may be mixed with its own weight of char- 
coal in powder, and ſubmitted to diſtillation in a good earthen retort. Inſtead 
of applying a receiver, the neck of the retort may be immerſed in a baſon of 
water to a ſmall depth; and the phoſphorus, as it comes over, will fall in drops 
to the bottom. It is true that in the proceſs thus managed there will be appa- 
rently much phoſphorus burned by the admiſſion of the common air, which nom 
and then paſſes into the neck of the retort, whenever the abſorption of che water 
cauſes its. ſurface to fall below the aperture; but this quantity is really incon- 
fiderable, and is compenſated by the ſimplicity and facility of the proceſs. The 
operator muſt be careful that the neck of the retort be not plunged to too great 
a depth; becauſe in this caſe the water would paſs into the body of the retort at 
the time of abſorption, before the ſurface of the water in the baſon had fallen 
ſufficiently to admit the air. The phoſphorus comes over as ſoon as the retort is 
red hot; and when the drops ceaſe, the whole apparatus mult be ſuffered to cool. 
It has the form of reddiſh wax or tallow; and may be preſſed together under the 
water while it is yet warm. If this be done with the naked hand, great care muſt 
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be taken, that no particle ſhall remain ſticking to the hands, or under the nails; 
as ſuch a particle, by raking fire when brought into the air, might produce very 
painful and diſagreeable conſequences. It may be moulded into ſticks, by 
putting the pieces into ſmall conical tubes of glaſs, cloſed at one end, and fixed 
upright in a piece of wood, the whole being immerſed under water: on heating 
the water, the phoſphorus will melt, and take the defired form. The impurities 
that riſe to the upper ends of the tubes may be cut off when taken out, which 
muſt not be done till all is cool. © )CCCC00P oo, 
P hoſphorus may be had exceedingly pure by ſtraining it through a leather bag 
immerſed in hot water; or, which is ſtill better, by diſtilling it a ſecond time with a 
very gentle heat, as already mentioned. The blackiſ colour of phoſphorus is 
aſcribed to a portion of phoſphoric acid which is mixed with it, This diſappears al- 
moft entirely by boiling with a ſmall 3 of volatile alkali; and if the phoſ- 
phorus be boiled two or three ſucceſſive times in ardent ſpirit, it becomes per- 
fectly tranſparent, and of a beautiful opal colour, with very little loſs of weight. 
Phoſphorus mult be kept in a bottle of water, to prevent its gradual com- 
buſtion. | ES. 
Tbe method of procuring phoſphorus by diſtillation from urine was ſuperſeded 
by the eaſier method of Scheele, by which it is obtained from bones. This 
method is accordingly uſed by moſt chemiſts ; but M. Giobert of Turin has 
fince'improved the proceſs with urine ſo much as to exceed in ſimplicity and 
cheapneſs that of Scheele; inſomuch that the phoſphorus may, without any offen- 
five operation, be procured with convenience and .certainty in the courſe of a 
day, or even a few hours, if the quantity be ſmall. From the confideration of what 
bappens by the addition of plumbum corneum in the diſtillation of phoſphorus, 
this chemiſt inferred that the marine acid ſeized the volatile and mineral alkalis of 
the urine, while the diſengaged phoſphoric acid combined with the lead, and 
Formed a compound conſiſting of two parts, both reducible by charcoal, but not 
-both volatile and therefore ſeparable by heat. It might however be queſtioned, 
as far as could be deduced from experiment in the dry way, whether the charcoal 
were not originally concerned in the decompoſition, and whether the affinities were 
not different in a lower temperature, as is ſeen in other chemical facts. Hence it 
remained to be tried, whether the combination would equally take place in the 
humid way, or with pure urine, without any previous concentration by the diſguſt- 
ing proceſs of evaporation. For if the decompoſition of the phoſphoric ſalts 
could be had by the intermedium of the marine ſalt of lead, or any other metallic 
falt, and the metal were to fall down in the form of an inſoluble compound with 
the phoſphoric acid; this compound might be edulcorated and expoſed tò diſtil- 
lation with charcoal. M. Giobert had obſerved that the phoſphoric acid, by 
ſimple elective attraction, is capable of decompoſing the acetous and even the 


nitrous ſalts of lead. He had, therefore, every reaſon to expect ſucceſs by 
double affinity with urine. The ſucceſs was equal to his expectation. Sugar of 


lead, or the combination of lead with vinegar, was added to urine. A precipi- 
tate fell down, on which he poured vitriolic acid. The ſupernatant liquor bein 
decanted, and ſaturated with volatile alkali, proved to be a phoſphoric ſalt, and 
the nearly inſoluble reſidue was vitriolated lead. From theſe facts it was clear, 
that the firſt precipitate was phoſphorated lead, that the vitriolic acid ſeized the 
lead, and diſengaged the phoſphoric, and that this laſt formed a neutral ſalt by 
the addition of volatile alkali. | 


- 


This is a ready method of procuring phoſphorated volatile alkali for eflays by 
7 the 
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the blow-pipe, and may be more cheaply. performed by the addition of vitriolic 
ammoniac, which is the product of various operations, leſs expenſive than thoſe 
by which the acid and alkali are obtained ſeparate, Mild volatile alkali will alſo 
decompoſe the phoſphorated lead; but in this caſe a triple compound of phoſ- 
phoric acid, volatile alkali, and calx of lead is obtained. No ſuch effect happens 
with the vitriolic ammoniac. 12 1 N 


As the phoſphorated lead affords phoſphorus by diſtillation with charcoal, fo 
may the experiment be performed with advantage with other metallic ſalts. 
M. Giobert, however, found lead the beſt. The vitriol of zinc ; decompoſes 


the refinous: falts very well, but the volatility of this metal greatly embarraſſes 


the ſubſequent operation. For though the phoſphorus appears to riſe with rather 
more facility than the zine, yet the greater part of the product is phoſphorated 
zinc, which ſublimes in the. retort, Mercury is ſubje& to an objeQtion. of a 
fimilar kind. | | OI I 
The quantity of urine for making pliofphorus may be procured at the hoſpitals, 
or, if more convenient, at the ſtables ; for M. Giobert did not find any difference 
of importance in the urine of men. or horſes, or whether in health or fick, He 
thinks freſh urine preferable to that which has putrefied, or at leaſt not inferior 
to it. A ſolution of. lead is then to. be made in the nitrous acid, and poured by a 
little at a time into the urine, until no more precipitate is afforded, as may be 
aſcertained in the uſual way by trial with ſmaller portions taken out. The whole 
mixture muſt then be diluted with much water to rarefy the extractive matter. 
By ſtraining tbrough a cloth, the watery liquid is ſeparated from the precipitate. 
M. Giobert does not ſay whether it would be any object of profit to recover the 
nitrous ſalts from the ſolution, The precipuate is to be made into a paſte with char= 
coal, and well dried in an iron or rather a copper pot. It is then fit for diſtillation... 
An oily alkaline fluid firft comes over, then a-ſmall- portion of empyreumartic oil, 
Both which ariſe from the urine left in the interſtices of the precipitate. As ſoon 
as the oil has ceaſed to come over, the receiver muſt be changed, the fire raiſed, 
and a receiver with water (fee ArpARArus) ſubſtituted, as in the ordinary. 
method. The phoſphorus ſometimes begins to appear in about half an hour, 
and the accompliſhment of an operation, which affords 12. fr 14. ounces of 
phoſphorus, is eaſily effected in eight hours. The author thinks that a leſs 
degree of heat is requiſite than in the proceſs with bones. . 
ugar of lead may be uſed inftead of the nitrous ſolution, ig All places where 
its cheapneſs as an article of commerce may render it preferable. But in this caſe, 
much of the lead falls down in the form of calx, and it is alſ neceſſary to keep 
the urine for ſome hours in digeſtion (I fuppoſe with heat) after the ſugar of lead 
is added. The precipitation of more calx may be in ſome meaſure remedied by. 


the previous addition of vinegar. ay "TR 
M. Giobert remarks, that it is not eaſy. to determine with exactneſs the quan- 
tity of phoſphorus obtained from a given quantity of the precipitate, as it ſeems 
in ſome meaſure to depend on the nature of the urine, and certainly upon the 
care uſed in the edulcoration. When the precipitate of lead is well waſhed and 
ſaturated completely with phoſphoric acid, he thinks his experiments indicate. 
that 100. parts: of the pho phorated lead afford 14, or 18 parts of phoſphorus. 
The lead is found reduced in the retort, and in part repays the charges. The 


phoſphorus is ſoiled by the oily matter it diſſolves in paſſing through che neck 


of the rexorr, bot it may be cablypurified by the well Known. procelies. , .. .. 
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The acidification of phoſphorus is treated of under the article Acip Pnosr no- 
Ric, which ſee, . =o 

Phoſphorus combines with the cauſtic fixed alkalis in a boiling heat, and forms 
an hepar; during which a peculiar elaſtic fluid is given out, which poſſeſſes the 
remarkable property of taking fire as ſoon as it communicates with the air of the 
atmoſphere. This air has evidently the ſame relation to phoſphorus as the com- 
mon hepatic has to ſulphur; and, like that, it probably conſiſts of a ſolution of 
the phoſphorus in inflammable air. See Arr ProsenorIC. 

 Sulphar and phoſphorus unite by fufion, and form a ſolid compound of a 
fetid ſmell, which burns with a yellow flame, and ſwells in water; at the ſame 
ume-communicating acidity to that fluid, and emjtting a ſmęll of hepatic air. 
All kinds of oils diſſolve phoſphorus, and are regdered luminous by it; ſeveral 
eſſential oils form a folution which takes fire byexpoſure to the air, probably in 
conſequence of the emiſſion of phoſphoric air. The butter of wax, which con- 
fiſts of wax deprived of part of its acid by diſtillation, is ſaid to*be the propereſt 
material for producing this effect. | 2 

The combuſtible property of phoſphorus has been lately applied in various 
ways to procure fire; but the danger of ſpontaneous accenſion in improper ſitua- 
tions, and the expence, have prevented its comthg at all in competition with the 
ordinary method of flint and ſteel. The phoſphoric contrivances are a phoſphoric 
taper or match, and a bottle, the method of making which is as follows: 

1. The moſt fimple proceſs for making the phoſphoric matches conſiſts, in 
taking a glaſs tube, four inches long, and one line in diameter, cloſed at one 
end. A ſmall quantity of phoſphorus is introduced into the tube, and puſhed to 
its further end; after which a taper covered with a ſmall quantity of wax is intro- 
duced into the fame tube. The open end is then hermetically ſealed, and the 
other end is plunged into boiling water. The phoſphorus melts, and fixes itſelf 
upon the match. | a 1 : 

Aline is drawn at one-third of the length of the tube, with a flint, that it may 
be broken as occaſion may require. | | | | 
The match is to be drawn out quickly, to inflame the phoſphorus. 

The proceſs of Mr. Lewis Peyla, to make the inflammable bougies, conſiſts in 
taking a glaſs tube, five inches long and two lines wide, one end of which is 
ſealed with the blow- pipe. Small tapers of wax are prepared with three double 
threads of cotton twiſted together. The extremity of the match or taper is half 
an inch long, and muſt not be covered with wax. 7] | 

A piece of lead is laid in a ſaucer filled with water; and upon this the phoſ- 
phorus is cut, beneath the water, into fragments of the ſize of a grain of millet. 
One of theſe grains is to be dried and introduced into the tube of glaſs; after 
-which the fortieth part of a grain of very dry ſulphur is to be added, that is to 
ſay, half the weight of the phoſphorus. One of the bougies is then taken, and 
its extremity dipped in very clear oil of wax, If too large a quantity riſes, ir 

muſt be dried with a cloth. N | By S 
I be match is introduced into the tube, with a turning or twiſting motion 

between the fingers. L3G < „ 158 ee 

The bottom of the tube muſt then be plunged into boiling water to ſoften the 
phof phorus; obſerving to keep it no longer than three or four ſeconds in the 
water. 


The other extremity of the tube is afterwards ſealed. 


Theſe 
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_ Theſe bougies muſt be kept in a tin tube, to avoid. the danger of inflam- 


mation. a ok} 1 1 
2. To form the phoſphoric bottles, a glaſs bottle is heated by fixing it in a 
ladle full of ſand, and two or three ſmall pieces of phoſphorus are then introduced 
into it. A ſmall red-hot iron wire is uſed to ſtir the phoſphorus about, and cauſe 
it to adhere to the internal ſurface of the bottle, where it forms a reddifh coat- 
ing. The heated wire is introduced repeatedly; and when all the phoſphorus is 
thus diſtributed within the bottle, it is left open for a quarter of an hour, and 
afterwards, corked. When this is uſed, a common match tipped with ſulphur is 
introduced into the bottle, turned round, and quickly drawn out. The phof- 
Phorus.which ſticks to the ſulphur takes fire, and lights the match. — _ 
The theory of this phenomenon depends on the circumſtance that the phoſ- 
Phang. ſtrongly dried or half calcined, and needs only the contact of air to. ſet 
Very ſtrong ardent ſpirit diſſolves a portion of phoſphorus when cold, 
and more when heated, which is again ſeparated by cooling. Metals do not 
readily combine with this ſubſtance when ſimply heated with it ; but when the 
phoſphoric acid, together with charcoal, is expoſed to a ſtrong heat, a confider- 
able number of the metals may be made to unite with it, probably in conſequence 
of their being previouſly calcined by the acid. See the ſeveral metals. 
 Chaptal conjectures that the luminous matter of the glow-worm, lampyris 
ſplendidula Linnæi, and other lucid animals, is a combination of phoſphorus and 
oil. Forſter of Gottingen obſerves, that the ſhining matter of the glow-worm 
is liquid. If the glow- worm be cruſhed between the fingers, the phoſphoreſcence 
remains on the finger. Henckel reports, in the eighth differtation of his Pyri- 
tologia, that one of his friends, of a ſanguine temperament, after having danced 
much, perſpired to ſuch a degree that he thought his life in danger. While he 
undrefled, traces of phoſphoric flame were ſeen on his ſhirt, which left yellow- 
red ſpots behind them, reſembling the refidue of burnt phoſphorus: this light 
was long viſible. | | 1 
PHOSPHORIC STONES, ox EARTHY PHOSPHORI. Theſe ftones 
when properly calcined have the property of ſhining in the dark. The moſt 
celebrated and moſt anciently known phoſphorus of this kind is that called the 
Bolognian ſtone, from Bologna, a city of Italy, near which this ſtone is found. 
See BoLOGNIAN STONE. It is the ponderons ſpar. f 
The marine ſalt of lime is eaſily fuſed, and, being poured into a clean iron 
mortar, appears when cold of a yellowiſh white colour, and ſemi-tranſparent like 
horn. It is luminous when ſtruck in the dark, and thence was called a phoſ- 
phorus by Homberg. The experiment does not always ſucceed, probably for 
want of combuſtible matter, which is uſually preſent when this compound 1s 
obtained from the reſidue of impure ſal ammoniac diſtilled from lime. Solution 
of chalk in the nitrous acid forms on evaporation a tenacious maſs like turpen- * 
tine, which, dried and calcined a little, proves luminous in the dark. This 
phoſphorus is uſually diſtinguiſned by the name of its firſt diſcoverer, Baldwin: 
it is called alſo phoſphorus hermeticus, from its being kept in hermetically ſealed 
glaſſes to ſecure it from the air. It differs from ſome other natural phoſphori, in 
appearing in ſome degree luminous after expoſure to the light of a taper, as well 
as of the ſun. 1 15 85 [TIM 
The effect of the earthy phoſphori ſeems to depend on a degree of flow com- 
buſtion, not yet well explained. Theſe ſubſtances ſeem to reſume vital air and 
moiſture from the atmoſphere, and emit light either on the principle of common 
3. 4P mining 
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eombuſtion, or from previous abſorption. According to this laſt opinion, the 
ſhining of phoſphori, after expoſure to light, is not a mere combuſtion produced 
by the action of the luminous body, but an abſorption and emiſſion of the matter 
of ligt. 4 5 DE 3 n 
I be late Mr. Canton gave a receipt for making an artificial phoſphorus, greatly 
ſuperior to any ſingle natural ſubſtance, with the additional advantage 53 being 
very eaſily and cheaply prepared. His receipt is as follows: Calcine ſome common 
oyſter ſhells, by keeping chem in a good coal fire for half an hour, and let the pureſt 
part of the calx be pulverized and ſifted. Mix with three parts of this powder, 
one part of the flowers of ſulphur; let this mixture be rammed into a crucible of 
about an inch and a half in depth till it be almoſt full, and let it be placed in the 
middle of the fire, where it muſt be kept red-hot for one hour at leaſt, and 
then ſet by to cool, When it is cold, turn it out of the crucible, and, Cutting or 
breaking it to pieces, ſcrape off, upon trial, the brighteſt parts; which, if good 
phoſphorus, will be a white, powder, and may be prelerved'by keeping it in a. 
dry phial with a ground ſtopple. e de 
I! be quantity of light which a little of this phoſphorus gives, when firſt brought 
into a dark room, — it has been expoſed for a few ſeconds: on the outſide of a 
window, to the common light of the day,. is ſufficient to diſcover. the time by a 
watch, if the eyes have been ſhut, or in the dark, for two or three minutes before. 
- By this phoſphorus celeſtial objects may be very well repreſented, as Saturn 
and his ring, the phaſes of the moon, &c. if the figures of them made of wood, 
be wetted with the white of an egg, and then covered with the phoſphorus. - And 
theſe figures appear to be as ſtrongly illuminated in the night, by the flaſh from a. 
near diſcharge of an electrified bottle, as by the light of the day 5715 
John Baptiſt Beccaria diſcovered that the ſulphureo-calcareous phoſphorus 
imbibed the peculiar coloured rays to which it had been expoſed. Thus having 
expoſed different phoſphoric pieces to rays of the ſun, tranſmitted through green, 
yellow, and red cryſtals, he oblerved that each of them, when afterwards viewed 
in the dark, exhibited that colour to which it had been expoſed. 

- PIMENTO. See PEP PER (JAMAICA). | 
PIPE:CLAY. The difference between the porcelain clay and thoſe of more 
moderate purity, called pipe-clays, of which we have plenty in Devonſhire, is 
commonly, that the former remains white when burned 1n an open fire; but the 
latter, containing a portion of mineral oil, becomes of a blueiſh- gray in a mode- 
rate heat, by the coal produced by this combuſtion, A ſtronger heat, however, 
will perfectly conſume this coal, and reſtore the whiteneſs. On the whole, 
however, it appears rather as if this diſtinction between the clays uſed in pottery 
were grounded on the nature of the product they afford, than on any very evident 

property aſcertainable before they are wrought and baked. | 
PISOLITHES. A ſtalactitical calcareous ſtone of a gray colour, ariſing 
from calx of iron. | 1 | 
PITCH. Tar boiled down to dryneſs is the common black pitch: this part 
of the proceſs is commonly performed in a ſtill, in order to fave an effential oil 
which ariſes in the boiling, and which is called, from the name of the tree which. 
tar is principally prepared from, oleum pini, and oleum tædæ. This oil is 
greatly valued by painters, varniſhers, &c. on account of its drying quality: it 
ſoon thickens of itſelf, almoſt to the conſiſtence of a balſam. Along with the oil 
there comes over a watery liquor, which the workmen 1njudiciouſly throw away: 
it is a good acid ſpirit, capable of being applied to ſundry uſeful purpoſes. Neu- 
mann knew a perſon in France who ſaved by it ſeveral thouſand dollars. "SN 
5 ch 
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Pitch is not a pure and perfect refin : it has not only fuffered a notable change 
from the heat employed in its preparation, but likewiſe participates of the other 
principles of the wood of a gummy and faline nature, and of a burnt eatth. 
Hence its diſpoſition to ſeparate and precipitate when melted with oils, fats, and 
reſins, into plaſters and ointments ; and hence it is gradually corroded by air and 
moifture, when employed as a cement or defence for wood or other ſubſtances, in 
ſhips, land-carriages, ciſterns, caſks, ſhingle coverings for houſes, &c. Ship- 
builders endeavour to improve their tar and pitch, ſo as to render them more 
durable, by various additions. THO | 85 
Two ounces of dry pitch treated by Neumann with rectified ſpirit of wine, 
gave but one ounce and half a ſcruple of reſinous extract: half an ounce of em- 
pyreumatic oil ſeparated during the digeſtion, and there remained undiffolved 
half an ounce of earthy matter, from which water would extract nothing. The 
ſame quantity of the fame pitch boiled at firſt in water, vielded two drams and 
half a ſcruple of gummy extract; from the remainder nevertheleſs were obtained 
ten drams of ſpirituous extract, that is, near two drams more than when ſpirit 
was applied at firſt, the indiſſoluble part amounting as before to half an ounce. 
The diſtilled water fmelled and taſted almoſt like red herrings: the ſpirit had 
no remarkable impregnation. Eight ounces of pitch, diſtilled in an open fire, 
yielded two ounces one dram and a half of an acid ſpirit, and two ounces five 
drams of a fetid oil, three ounces of a ſhining black coal remaining in the re- 
tort. | | ie 
The ſoot which ariſes in the burning of pitch, is the ſubſtance commonly 
ſold under the name of lamp black : in France, the pitch is burnt for this pur- 
Poſe in a kind of furnace made of tiles, fo difpoſed as to prevent the eſcape of 
the ſmoke. LEES: ere: | EHP A 
Lewis informs us that what is called lamp-black (originally the foot collected 
from lamps) is obtained, in different parts of Germany, Sweden, &c. not from 
pure reſin or pitch, but from the dregs and pieces of bark of the tree ſeparated 
in their preparation. For making common reſin, the impure juice collected 
from inciſions in pines and fir- trees, is boiled down with a little water, and 
| ſtrained whilſt hot through a ſack: on cooling, the refin congeals upon the ſur- 
face of the water, and is then packed up in barrels; it is diſtinguiſhed according 
to its colour, into white, yellow, and brown. The drofs left on ſtraining, is 
burnt for lamp-black, in a low oven, from which the ſmoke is yd BYY 
long paſſage into a ſquare chamber, having an aperture in the top, upon which 
a large ſack is faſtened : the ſoot concretes partly in the ſack, which is occaſion- 
ally removed, and partly in the chamber and canal, from which it is ſwept 
out. | A | TS ITO! 
Lamp-black is more oily or reſinous than the common wood ſoot: it gives 
out more to ſpirit and lefs to water by infufion, and yields a larger quantity of 
oil on diſtillation. Mixed with boiled oil, and a little boiled turpentine, it forms. 
the black compoſition uſed as ink in printing. See Inx, alſo PYRornorVUs, 
PITCH-BLENDE. See Pzcn-BLENDE. | eee 
PITCH (JEWS). See ASPHALTUM., 
 PIEECOAL> Ser CUSD 0H 27925 
PLANTS. See VEGETABLE KinGDom. | . | 
PLASTER OF PARIS. See EARTH Carcarmovs. s. = 
PLATINA is one of the metals for the diſcovery of which we are indebted - 
to our contemporaries, It has yet _ found only in Spaniſh America _ 
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the gold mines there. We receive it in the form of ſmall particles, from the 
minuteſt ſize up to chat of a pea; though theſe laſt are very ſeldom, met with. 
Its particles or grains are ſmooth, irregularly figured. with round edges, and are 
flattened, probably by hammering in the mills in which the gold is amalgamated. 
Theſe grains. are of a whiter colour than iron, and are conſiderably malleable. 
In the ſtate in which we receive them, they are often mixed with ferruginous. 
ſand, which may be ſeparated by the magnet; and alſo with grains of quartz or 

ſtal. When it is ſeparated: from heterogeneous. particles, the crude platina 
itſelf is ſlightly magnetic, and is between fixteen and eighteen times as heavy as 
water. The moſt violent fires are inſufficient to melt it, though its parts may be 
made to cohere together into a ſolid button by the ſtrong heat of a wind furnace. 
Burning lenſes of the moſt powerful kind fuſe it, and convert it into a malleable 
metal; and ſmall portions of crude platina may be eaſily melted upon charcoal, 
by flame urged by a ſtream of vital air. he te | 

Pure or refined platina is by much the heavieſt body in nature. It is very 

malleable, though conſiderably harder than eicher gold or filver ; and it hardens 
much under the hammer. - Its colour on the touch-ſtone is not diſtinguiſhable 
from that of ſilver. When in the higheſt degree of purity, it is not magnetical; 
but when its ſpecific gravity is as low as 21.36 it contains iron ſufficient to render 
it magnetical. Pure platina requires a very ſtrong heat to melt it; but when 
urged by a white heat, it is faid that its parts will adhere together by hammering. 
This property, which in iron is diſtinguiſhed by the name of welding, is peculiar 
ny K platina and that metal, which reſemble each other likewiſe in their in- 
uſibility. | ; 

Platina is not altered by expoſure to air; neither is it ated upon by the moſt. 

concentrated ſimple acids, even when boiling, or diſtilled from it. The de- 
hlogiſticated or aerated marine acid diſſolves it, as does likewiſe aqua regia ; and 
th are ſaid to form the ſame falts with it. In this particular of ſolubility pla- 
tina reſembles gold. 5 | 9 

The aqua regia beſt adapted to the ſolution of platina, is compoſed of equal 

ts of the nitrous and marine acids. The ſolution does not take place with 

rapidity. A ſmall quantity of nitrous air is diſengaged, the colour of the fluid: 
becoming firſt yellow, and afterwards of a deep reddiſh brown, which, upon. 
dilution with water, is found to be an intenſe yellow. This ſolution is very cor- 
roſive, and tinges animal matters of a blackiſh-brown colour: it affords cryſtals 
by evaporation. The metal is precipitable from its ſolution by ſal ammoniac ; a 
property by which it is diſtinguiſhed from all other metals, in the ſame manner 
as the ſolution of gold is characterized by its precipitation upon the addition of 
martial vitriol. In this way, a compound ſolution of gold and platina may be 
ſeparated by precipitating either of the two metals at pleaſure. The orange-co- 
loured precipitate of platina, obtained by means of ſal ammoniac, is a ſaline 
ſubſtance, completely ſoluble in water; but its component. parts have not been 
well aſcertained. It is fuſible without addition by a good forge furnace, and. 
forms a brilliant, denſe, and cloſe-grained button, which is not malleable, pro- 
bably on account of part of the ſaline ſubſtance not being diſſi pated. 

The ſame precipitate expoſed to the ſtronger heat of a blaſt furnace, was 
fuſed into a perfectly malleable regulus by the Count de Milly. See Magellan's 
Cronſtedt, page 574. I have ſeveral ſpecimens of this platina, which is in thin 
plates or bars; their ſpecific gravity is above 212; in which 1 do not pretend to 
@ greater accuracy chan 1-200th part of the weight, becauſe the quantities are ſo. 
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ſmall. It is perfectly malleable, hard, and elaſtic, and obeys a ſtrong magnet 
when the pieces are floated upon water: one ſmall piece which was fuſed by 
Parker's lens is not at all magnetical, and ſeems to exceed 22 in ſpecific gravity. 
Dr. Ingenhouſz poſſeſſes maſſes of platina of ſeveral ounces produced in this way 
and by welding. - For this laſt purpoſe the maſs at the white end is put into a tube 
of iron, and ſuddenly compreſſed together by a heavy blow. This platina is very 
malleable, and has been made into ornaments, fine wire, and other articles. 

Alkalis, and the foluble earths, decompoſe the ſolution of platina, and preci- 
pitate the metal in the form of a calx. Mild vegetable alkali produces an orange 
precipitate in the ſolution of platina. This precipitate is not a calx of pure pla- 
tina. Meſſrs. Macquer and Baume have obſerved, that it owes its colour to its 
containing a certain quantity of acid. It is therefore to be conſidered as a mix- 
ture of calx of platina with muriated vegetable alkali, or a kind of triple ſalt. 
A proof of this opinion 1s, that when this precipitate is waſhed with hot water, 
the fluid acquires a colour by diffolving the falt of platina, and the reſidue is 
pure calx of platina of a gray colour. Fixed alkali, boiled on this precipitate, 
inſtantly deprives it of its colour, leaving a calx of platina, of a gray-white 
pearl colour, according to the experiments of M. Baume. That chemiſt aſcer- 
tained that the precipitate of platina is ſoluble in alkali; for, on pouring a ſolution 
of the metal into a hot ſolution of mild vegetable alkali, he found no precipitate 
produced: and the ſolution, precipitated by fixed alkali, always retains, on this. 
account, a deep colour; and platina may be eaſily obtained by evaporating it to 
dryneſs. Margraaf diſcovered, that ſoda does not precipitate the ſolution of 
platina: but Bergman has obſerved, that on putting into it a great quantity of 
this alkali, there is a precipitate ſpeedily enough produced. | | 

Bergman informs us that an alkaline pruſſiate, highly ſaturated and very pure, 
does not precipitate the ſolution of platina ; and that this metal is the only one 
not liable to be precipitated by this re- agent; and he therefore propoſes it for ſe- 
payating the iron, which is always in union with platina. | 
. Cauſtic volatile alkali produces an orange precipitate in the ſolution of platina. 
This precipitate is almoſt entirely ſaline ; for water diffolves moſt part of it, 
taking a colour like that of the ſolution of gold. After the water has acted on 
this precipitate, there remains a blackiſh ſubſtance, which appears to. be ferrugi- 
nous. One eſſential difference between the precipitate of platina and that of 
gold by ammoniac is, that the former is not fulminating like the latter. | 

Infuſion of the nut-gall produces, in the ſolution of platina, a deep. green 
precipitate, which becomes gradually pale by reſt. 

All precipitates of the ſolution of platina obtained by alkaline matters, are 
unfit for vitrifying and colouring glaſs by furnace fires. In the attempts made 
by Meſirs. Lewis and Baume to accompliſh this, the platina was always reduced 
to grains, which were arranged in ramifications, or a kind of checquer work. 
Platina may be obtained in a ſort of button, by expoſing theſe precipitates to 
heat, together with ſome reductive fluxes, ſuch as borax, cream of tartar, glaſs, 
&c. Meſſrs. Macquer and Baume melted in five-and-thirty minutes, at a forge 
fire blown by two ſtrong bellows, a precipitate of platina mixed. with theſe fluxes. 
They obtained, in a hard blackiſh glaſs like bottle- glaſs, a. brilliant button of 
platina, which appeared to have been in fuſion. This button was not ductile :: 
it broke into two pieces; in conſequence of which it was obſerved to be hollow _ 
within. It was nearly of the ſame hardneſs with forged iron, and made deep 
fcratches in gold, in copper, and even in iron. Notwithſtanding what que 
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obſerved of precipitates of platina, as not being liable to vitrify or mix with 
glaſs, Baume melted them into a vitriform matter by two different proceſſes. The 
precipitate of platina, mixed with calcined borax and a very fuſible white glaſs, 
and expoſed for ſix- and- thirty hours to the heat of the hotteſt place of a furnace 
for pottery, afforded him a greeniſh glaſs, inclining to yellow, and containing no 
globules of reduced metal. This glaſs being treated anew with cream of tartar, 
gypſum, and potaſh, was thoroughly melted, but contained ſmall globules of 
platina diſperſed through it. M. Baume ſeparated them by waſhing, and found 
them to be ductile. He then, in conjunction with M. Macquer, expoſed pre- 
cipitate of platina in the focus of the ſame burning glaſs with which they had 
melted the metal. The precipitate emitted a very thick luminous ſmoke, which 
diffuſed a ſtrong ſmell of aqua regia : it loſt its red colour, and reſumed the 
natural colour of platina ; and it melted into a gloſſy ſparkling button, which 
button conſiſted of an opake vitreſcent matter of an hyacinth colour on the ſur- 
face, and blackiſh internally, and may be confidered as a real glaſs of platina. 
Fovrcroy, notwithſtanding, very properly remarks, that the ſaline matters with 
which it was impregnated, muſt, without doubt, have contributed to its vitrifi- 
cation, 

The precipitate of platina does not appear to be ſoluble in fimple acids; but 
it diflolves readily in the aqua regia, to which it communicates only an orange 
colour; never a brown like platina in grains. 

Meſſrs. Margraaf, Baume, and Lewis mixed the folution of platina with ſo- 
lutions of the other metallic ſubſtances. From theſe experiments it appears, 
that. almoſt all metals precipitate platina in a brick-red or a brown powder; and 
that, agreeably to what happens to moſt other metals, none of theſe precipitates 
poſſeſs the properties of a metal. In this there is an analogy between gold and 
platina; with tin, however, platina does not give a purple, but a brown preci- 
pitate inclining to red. Solutions of biſmuth and lead by the nitrous acid, of 
iron and copper by any of the acids, and of gold by aqua regia, produce none 
of them any precipitate in the ſolution of platina, according to Margraaf : but 
again, ſolutions of arſenicated vegetable alkah, of nitre of zinc, and nitre of 
filver, are capable of precipitating the ſolution of platina: with the firſt it yields 
a ſcanty cryſtallized precipitate of a beautiful golden colour :' with the ſecond, 
an orange-red matter; and with the third, a yellow matter. Theſe different pre- 
cipitates have not been yet carefully examined, nor is it known by what decom- 
poſition they are produced. 1 | 

This metal is ſcarcely affected in the dry way by ſaline ſubſtances, nor by ſal- 
phur, though it is ſaid to be diffolved by liver of ſulphur. Nitre, according to 
the experiments of Lewis and Macquer on the crude grains, affects platina in a 
peculiar manner. Calx of arſenic facilitates its fuſion, and the ſemi metal forms 
a brittle compound with the platina. Mr. Achard ſucceeded in making cruci- 
bles of platina, by fuſing equal parts of platina, white arſenic, and vegetable 
alkali. This matter, when cooled, was reduced to a powder, and rammed into 
the mould of che veſſel intended to be formed. A firong heat, quickly raiſed, 
and continued for ſome time, fuſed the maſs; and, after diſſipating the arſenic 
and the alkah, left the platina in the form defired. 

No detonation takes place when a mixture of nitre and platina is caſt into a 
crucible; but when a mixture confiſting of one part of platina and rwo of nitre 
is expoſed for a conſiderable time to an intenſe heat, as Lewis expoſed it for 
three days and three nights ſucceſſively, the metal takes a ruſty appearance. If 
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this mixture be boiled in water, the fluid diſſolves the alkali, which carries with 
_ tt a browniſh powder; and the platina ſeparated by this waſhing is found to be 
one-third leſs than the original quantity. The brown powder may be ſeparated 
from the alkali by filtration. This powder appears to be a kind of calx of pla- 
tina mixed with a little calx of iron. Lewis cauſed it to take a whitiſh-gray co- 
lour, by diſtilling it many times ſucceſſively with fal ammoniac. Margraaf re- 
peated this valuable experiment, and has added two important facts: platina 
combined with alkali of nitre, and diluted, in a certain quantity of water, forms: 
a jelly: a portion of the metal, ſeparated from this jelly by dilution in water and 
filtration, takes a black colour like pitch. From theſe circumſtances it appears, 
that the platina ſuffers in this proceſs ſome. great alteration :. and it is to be wiihed, 
as Fourcroy remarks, that theſe experiments were farther proſecuted in order to 
determine whether, by repeated calcination with nitre, this metal might be wholly. 
reduced to a brown powder; as allo to aſcertain the ſtate of the platina thus cal- 
cined. 5 | 
The reſult of Dr, Lewis's experiments with crude platina and the metals is 
thus abridged by Macquer : . £35 | roots I 
Equal parts of gold and platina may be melted in a violent fire, and the allay 
which is formed may be eaſily poured into an ingot mould. It is whitiſh, hard, 
and may be broken by a-violent blow. Nevertheleſs, when it has been well an- 
nealed, it is capable of conſiderable extenſion under the hammer. One part of 
platina and four parts of gold may be melted and allayed with a much leſs fire 
than is requiſite in the preceding experiment. This allay is fo ductile, that ic 
may be extended into very thin plates without being broken, or even ſplit at 
the edges. Dr. Lewis obſerved a remarkable circumſtance concerning this allay, 
namely, that the platina, which was + of the whole mals, rendered the gold no 
paler than guineas are, which contain only r of filver, | | 
Silver and platina may be melted and allayed together in equal parts with a: 
very violent fire. The allay which is formed is much harder and darker coloured 
than filver, and of a large grain, although it preſerves ſome ductility. Theſe 
qualities are lefs ſenfible when one part of platina is added to ſeven parts of 
filver : but this allay is ſtill coarſer grained and leſs white than filver. This 
coarſeneſs of grain ſhews an imperfect union; and indeed ſilver and: platina do. 
not ſeem to unite very intimately ; for Dr. Lewis obſerves, that when the allay 
of theſe two metals was left after fuſion in the crucible, a conſiderable part of the 
platina was ſeparated and ſunk to the bottom. The platina did not appear to 
communicate any good quality to the ſilver, excepting a greater hardneſs. ; 
Copper ſeems to be molt improved by being allayed with platina. When. 
indeed a large proportion of platina is added to copper, as equal parts or two- 
thirds, the allay is hard, brittle, and coarſe: but when a leſs quantity of platina 
is added, as from r to ,*%, or even lels, a golden-coloured copper is produced, 
very malleable, harder, ſuſceptible of a finer polith,, ſmooth-grained,. and much, 
leſs ſubject to calcination and ruſt than pure copper. 4] 
Dr. Lewis was not able to fuſe forged iron with platina, which is not ſurpriſing, 
when we conſider the refractory. qualities of thele two metals: but he allayed 
platina with caſt- iron by adding one part of platina to four parts or more of the 
iron when it was juft beginning to flow. T his allay was much harder, and much 
leſs ſubject to ruſt, than pure iron. It was ſuſceptible of a very fine poliſn. 
Platina may be melted with tin in all proportions from equal parts of the two 


metals to twenty-four parts of tin. This allay was obſerved to be much harder, 
| | more 
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more brittle, more dark- coloured, and coarſer, as the proportion of the platina 


was larger. No advantage ſeemed to be attainable by this allay. Lead alſo may 
be allayed in different proportions with platina, nearly as tin may, with this differ- 


ence, that a much greater fire is neceflary for the formation of this latter allay, 
particularly when the quantity of platina is great. The metal refulting from it 
has a dark colour, ſomewhat approaching to a purple or violet, or it eaſily ac- 
quires theſe colours when expoſed to the air. When the two metals fuſed to- 
gether are left in a crucible to cool, a conſiderable part of the platina ſeparates 
and falls to the bottom, in the ſame manner as it does from the allay of filyer. 
From Dr. Lewis's experiments, platina appears to be capable of amalgamating 
with mercury, but difficultly, and by a very long trituration with water, as for 


inſtance, during a week. A | | | 
If mercury be triturated with an allay of gold and platina, it ſeizes the gold, 
and does not touch the platina. Dr. Lewis propoſes this amalgamation as a me- 
thod of ſeparating theſe two metals; and it is that which is employed with the 
ores of Peru, in which gold and platina are mixed together : but we do not yet 
know whether this ſeparation be perfectly complete. 
Platina may be allayed with biſmuth nearly as with lead, and in a ſimilar man- 
ner ſeparates from the biſmuth after fuſion. It gives to biſmuth alſo, as it 
does to lead, the property of acquiring, by expoſure to air, violet, purple, or 
blue colours. This allay is always very brutle. | | 

Of all metallic matters zinc may be moſt eaſily allayed with.platina, and moſt 
effectually diſſolved by fuſion. Dr. Lewis obſerved, that theſe allays did not 
appear very different from pure zinc ; but that when the proportion of platina is 
conſiderable, their grain is cloſer, their colour leſs clear, and more blueiſh, than 
that of zinc. They do not tarniſh, nor change colours by expoſure to air. 
Laſtly, they are harder than zinc, and have not the ſemi-malleability of this 


With regulus of antimony platina formed a darker and harder compound than 
the pure regulus. | F-* Th! | 

Dr. Lewis has combined platina at the ſame time with two metallic matters, 
ſuch as with braſs compoſed of copper and zinc, and with bronze compoſed of 
copper and tin. The moſt ſingular phenomenon of this latter allay was, that the 
copper and tin acting conjointly upon the platina were capable of diſſolving 
more of it than they both could do ſeparately. This allay was hard, and capable 
of receiving a fine poliſh, but 1s ſubject to tarniſh, which ſeems to happen to all 
the allays of tin or of lead with platina. 

Equal parts of platina and braſs formed a compound very hard and very brit- 


tle, capable of receiving a very fine poliſh, and not ſubject to tarniſh. It _ 


therefore be employed for ſpeculums of teleſcopes, and would be much prefer- 
able to thoſe now uſed, all which have the great diſadvantage of tarniſhing by 


expoſure to air, even very quickly. 


Dr. Lewis does not mention the effects of allaying platina with arſenic ; but 
Scheffer affirms, that if only a twentieth part of arſenic be added to platina when 
red-hot in a crucible, theſe two ſubſtances will be perfectly fuſed, and will form 
a brittle gray maſs. This remarkable experiment requires confirmation: for 
Margraaf having alſo treated theſe two matters together, did not perceive any 
ſuch action of arſenic upon platina. From one of his experiments we find, that 


having expoſed to a violent fire during an hour, a mixture of an ounce of pla- 


tina with a fuſible glaſs, compoſed of eight ounces of minium, two ounces of, 
ent bo ata e flints, 
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flints, and one ounce of white arſenic, he obtained à regulus of platina, well 
united and fuſed, which weighed an ounce and thirty-two grains, the ſurface of 
which was ſmooth, white and ſhining, and the internal parts gray, but whieh 
nevertheleſs appeared ſufficiently white when it was filed. : * 
The cupellation of platina was one of the moſt important experiments to be 
made; becauſe, if this operation ſucceeded perfectly, we might thereby obtain 
compact and malleable maſſes of pure platina, in the ſame ſtate as a metal which 
had been well fuſed, and of which all ſorts of utenſils might be made, if not 
by caſting it, at leaſt by forging. All the chemiſts who have examined this 
metal, and particularly Dr. Lewis, have uſed their utmoſt endeavours to cupel it 
well. But although they uſed every expedient to apply the ſtrongeſt heat, they 
did not perfectly ſucceed. The ſcorification proceeds well at the beginning of 
the operation, as when gold and ſilver are cupelled: but the cupellation after- 
wards becomes more and more difficult; becauſe, as the quantity of lead dimi- 
niſhes, the matter becomes leſs and leſs fuſible, and at laſt ceaſes. to be fluid, 
notwithſtanding the moſt violent heat; and alſo becauſe, when the quantity of 
platina is greater than that of the lead, this latter metal is protected, and is not 
converted into litharge. Hence the regulus obtained is always dark- coloured, 
rough, adhering to the cupel, brittle, and weighing. more than the platina ori- 
ginally employed, from the lead which remains united with it. Meſſts. Macquer 
and Baume kept the matter expoſed to a violent fire during a longer time, that 
is, about fifty hours ſucceſſively; therefore, although their platina was tarniſhed 
and rough on its ſurface, it was entirely white and ſhining, eaſily ſeparable from 
the cupel, and a little diminiſhed in weight: a certain proof that no lead re- 
mained in it. This platina was alſo ductile, and capable of extenſion under the 
hammer. | wat booties 
The commerce of platina has been prohibited by the Spaniſh miniſtry, from. 
an apprehenſion that it might be employed in the adulteration of gold. Whether 
this prohibition has ſince been taken off I know not; but it ſeems needleſs, as 
the mixture of platina greatly alters the obvious qualities of gold, and can be 
very readily. aſcertained by the teſt of fal ammoniac before pointed out. 
PLUMBAGO, or black lead, is a well known ſubſtance, of a black colour, 
and (lining appearance when cut. Its texture is rather. ſcaly, but its fracture 
exhibits a granular and dull appearance. None of the ſpecimens have any con- 
ſiderable hardneſs. This mineral is found in England, Germany, France, Spain, 
and Africa; but the ſort beſt adapted for making pencils comes chiefly from 
Borrowdale in Cumberland. For this purpoſe, it is carefully ſawed into ngrow 
ſlips, or pieces, not more than one-tenth of an inch thick; which are glued be- 
tween two half cylinders of cedar. wood. An inferior kind of pencils is made 
by the Jews, by mixing the powder or faw-duſt with gum arabic, or fuſing it wich 
reſin or ſulphur; and preſſing or pouring it into the cavities. of reeds. The 
powder of plumbago, with three times its weight of clay, and ſome hair, makes 
an excellent coating for retorts; and the black lead or Heſſian crucibles are com - 
poſed of the fame materials. > $ e 2 3 
Plumbago is not ſuhject to alteration by expoſure to the action of air or water: 
and it is inſoluble in acids. In cloſed veſſels it is eicher entirely or nearly un- 
alterable by the ſtrong heat of a furnace; but by continued ignition, and occa- 
ſional ſtirring in a ſhallow veſſel, under a mufffe, it is gradually diſſipated, or 
burned, leaving a reſidue of calx of iron, of about one tenth of the original 
weight. It detonates with nitre in a * heat; ten parts of this ſalt are required 
| 4 to 


P.L v ( 666 ) L u 


to one of plumbago before the whole will be decompoſed, and exhibit no reſidue 
of plumbago when the alkali is diſſolved in water. The aerial product of this 
detonation is found to conſiſt of a mixture of one-third fixed air; and the reſt 
air which maintains combuſtion : the alkali contains fixed air, and ſome of the 
nitre is driven up by the heat. In order to ſhew that the fixed air came from the 
plumbago, and not from the nitre, the firſt analyſer * of this ſubſtance detonated 
tin, antimony, and ſulphur, reſpectively, with nitre, and obtained no fixed air: 
and, ſtill more to place the inference beyond a doubt, he expoſed plumbago to 
diſtillation, with twice its weight of dry acid of arſenic: the acid was reduced to 
the ſtate of white calx, and ſublimed; and pure fixed air came over. Similar re- 
ſults were had with the calces of mercury and lead; the metals were revived, and 
fixed air was expelled. When pulverized plumbago was diſtilled with cauſtic 
fixed alkali by a ſtrong heat, the volatile product was inflammable air; and the 
remaining alkali contained fixed air. 1 . 

From theſe and other facts he concluded, that plumbago is a compound of 
phlogiſton and fixed air, with a little iron, which he ſuppoſed to be accidental. 
The exiſtence of the phlogiſton was Judged to be proved by its detonation with. 
nitre, as well as by the revival of the acid of arſenic and the metallic calces, and: 
the extrication of inflammable air by alkali : he inferred: the quantity of phlo- 
giſton in this ſubſtance to be twice as much as in charcoal; becauſe it requires: 
twice the quantity of nitre for its detonation. The preſence of fixed air was de- 
duced from the aerial products in all the diſtillations but the laſt ; and from the 
mild ſtate of the alkalis, in thoſe trials wherein they were uſed. 

The antiphlogiſtic philoſophers 4 confider plumbago as a compound of iron, 
and the acidifiable baſe of fixed air, which they call carbone, becauſe it exiſts. 
moſt abundantly in charcoal. The difficulty of burning or decompoſing it, is. 

conſidered as a conſequence of the combination of its parts, which are leſs diſ-. 
poſed to unite with vital air than either would be if alone. The ſame difficulty 
accounts for the large proportion of nitre required to deflagrate with it completely; 
a quantity required, not becauſe there is much combuſtible matter to be burned, 
but becauſe a long continued and elevated heat is neceflary ; by which means 
much of the nitre is decompoſed, and its vital air flies off, without having been, 
employed in the combuſtion, as appears by the two-thirds of the elaſtic produ& 
which will ſupport the flame of a candle. The other facts are eaſily: adapted to, 
this theory. By detonation with nitre it affords fixed air, becauſe the combuſti. 
ble baſe is acidified by the vital air of the nitre. The arſenical acid, and me-. 
tallic calces, are reduced by the abſtraction of the vital air they contain; which: 
vital air, combining with the acidifiable baſe contained in the plumbago, con- 
verts it into the fixed air, or acid, which flies off: and laſtly in the diſtillation of 

lumbago with humid alkali, a decompoſition of the water takes place: its in- 
Ladle air flying off, and its vital air combining with the acidifiable baſe, 
as before, forms fixed air, which unites with the alkali, and renders it mild. 

The chief difference in the matter of fa& between theſe theoriſts. appears to. 
conſiſt in the iron, which the latter conſider as a neceffary part of the combi-. 
nation; by. means of which they account for its difficult combuſtibility. Since- 
plumbago does really contain iron, it may be conlidered as a compound of a. 
fGmilar nature to the martial pyrites. Thus in the pyrites iron is united to ſul- 


Scheele. See his Eſſays, Eng. Tranſ. Eſſay xii. 
+, Acad. Par. 1785, page 132 et ſeq. 
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phur ; which the phlogiſtian philoſophers aſſert to be a compound of vitriolic acid 
(or its baſe) and phlogiſton ; while their opponents take the ſulphur to be a fim- 
ple ſubſtance, capable of acidification by the addition of vital air: and ſo like- 
wiſe plumbago is a compound of iron, united to another ſubſtance ; which the 
phlogiſtians aſſert to be fixed air, combined with phlogiſton ; at the ſame time 
that the other party, rejecting the inflammable principle, affirm that it is the ſim- 
ple acidifiable baſe, which will form fixed air when vital air is added to it. We 
ſee therefore that it is the explanation, and not the facts, which forms the object 
of contention. 6 ; | | 

PLUMBUM CORNEUM. A combination of calx of lead with marine 
acid. It is very ſparingly ſoluble in water, and is uſually produced by adding 
marine acid or common ſalt to a ſolution of lead in weak nitrous acid. | 

POLARITY. In the experiments of magnetiſm, it has been found that the 
attractive and repulſive forces exerted between pieces of iron or ſteel which have 
undergone the touch (ſee MacntTism), are governed by the poſition of cer- 
tain parts of the iron or magnet called its poles. Bodies attracted or repelled by 
the power of electricity are alſo obſerved to turn one ſide, if at liberty, towards 
the body which acts upon them. From analogy it is concluded that a ſimilar mo- 
dification obtains in the effect of the chemical affinities, and is in a great meaſure 
the cauſe of the ſymmetrical figures of minerals. See ATTRACTION, alſo CR s- 
TALLIZATION. | | | 

POLLEN. The fecundating powder of the ſtamina of vegetables. The pro- 
lific matter in the male part of plants is elaborated by the anthera; and as the or- 
gans of the plant do not admit of an actual intromiſſion of the male into the fe- 
male, becauſe vegetables do not poſſeſs loco-motion, the fecundating ſeed is pro- 
duced in the character of a powder, which the agitation of the air and other cauſes 
may carry off and precipitate upon the female organs. This fecundating powder 
has a ſmell reſembling that of the ſpermatic fluid of animals. It is uſually of a 
reſinous nature; that is to ſay, it is inflammable, and ſoluble in alkalis and ardent 
ſpirit. The wax of bees conſiſts of the pollen very little altered. | 

POMPHOLIX. The white calx which ſublimes during the combuſtion of 
Zinc has been called by this name. It is better known by the name of flowers of 
Zinc. ; | 

PONDEROUS EARTH. See EARTH PonDERovs, allo SPAR. 

PONT MARLE. See MARLE. 

PORCELAIN * is the moſt beautiful and the &neſt of all earthen wares. All 
_ earthen wares which are white and ſemi-tranſparent are generally called porce- 
lains; but amongſt theſe ſo great differences may be obſerved, when they are ex- 
amined chemically, that, notwithſtanding the ſimilarity of their external appear- 
ance, they cannot be conſidered as matters of the ſame kind. Thele differences 
are ſo evident, that even perſons who are not connoiſſeurs in this way prefer much 
the porcelain of ſome countries to that of others. | | 

As the ſeveral kinds of porcelain differ ſo much from each other, no general 
proceſs can be given for making it. We ought to confine ourſelves to deſcribe 
and conſider the manufacture of ſome particular porcelain, remarkable for its 
excellence and beauty. But this alſo is almoſt impracticable, becauſe in all the 
manufactories where it is made, both in France and other countries, the ingredi- 
ents and method of preparation employed are carefully concealed. (See GLass, 


* This article is taken chiefly from Macquer, Weigleb, and Lewis, 
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P- 352.) The exhibition of a general ſtatement of the principal operations will 
nevertheleſs be of value, not only to artiſts, who very often have no general views 
of the ſubjects they purſue, but to philoſophical men, who moſt frequently are the 
beſt improvers of manufactories. Yb cap | 

The art of making porcelain is one of thoſe in which Europe has been excelled 
by oriental nations. The firſt porcelain that was ſeen in Europe was brought 
from Japan and China. The whiteneſs, tranſparency, fineneſs, neatneſs, ele- 
gance, and even the magnificence of this pottery, which ſoon became the orna- 
ment of ſumptuous tables, did not fail to excite the admiration and induſtry of” 
Europeans. It would perhaps be a fruitleſs undertaking to inquire into the hiſ- 
tory of the ſeveral attempts made in Europe to imitate the original porcelain, as 
moſt of theſe are unknown, and would lead us too far from the ſubject. Mac- 
quer is of opinion, that the firſt European porcelains were made in Saxony and in 
France; and afterwards in England, Germany, and Italy. But as all theſe were 
different from the Japaneſe, ſo each of them had its peculiar character. 

The illuſtrious Reaumur firſt attended to this object among the moderns, and 
communicated his reſearches in two Memoirs to the Academy of Sciences in 
1727 and 1729. This great experimental philoſopher took the beſt method of 
arriving at a thorough knowledge of the ſubject; and although he was miſtaken 
in ſome points, and neglected to conſider ſome of the eſſential qualities requiſite 
to conſtitute good porcelain, he is nevertheleſs the firſt perſon who publiſhed any 
diſtinct notions upon the ſubject. He did not ſatisfy himſelf with confidering the 
external appearance, the painting and gilding, which are only ornaments not 
eſſential to the porcelain, but he endeavoured to examine it internally: and 
having broken pieces of the Japaneſe, Saxon, and French porcelains, he examined 
the difference of their grains (which name is given to their internal ſtructure). 
The grain of the Japaneſe porcelain appeared to him to be fine, cloſe, 
compact, moderately ſmooth, and ſomewhat ſhining. The grain of the Saxon 
porcelain was found to be ſtill more compact, not granulous, ſmooth, ſhining like 
enamel. Laſtly, the porcelain of St. Cloud had a grain much lefs cloſe and fine 
than that of Japan, not, or but little ſhining, and reſembling the grain of ſugar. 

From theſe firſt obſervations he perceived that porcelains differed conſiderably. 
That be might examine them further, he expoſed them to a violent heat. More 
eſſential differences than thoſe of the grain appeared upon this trial; for the 
Japaneſe porcelain was unaltered by the fire, and all the European were metted, 
as Reaumur ſays, 3 wt es 5 

This eſſential difference betwixt the Japaneſe and European porcelains ſug- 
geſted to Reaumur a very ingenious thought, and in many reſpe&s true, con- 
cerning the nature of porcelain in general. As all porcelains ſomewhat reſemble: 
glaſs in conſiſtence and tranſparency, though they are leſs compact and much leſs 
tranſparent, this philoſopher conſidered them as ſemt-vitrifications. Now every 
ſubſtance may appear, and may actually be in a ſerfit-vitrified ſtate im two ways; 
for, firſt it may be entirely compoſed of vitrifiable or fuſible matters; and in this. 
caſe, by expoſing it to the action of fire, it will be actually melted or vitrified, if 
the heat be ſufficiently ſtrong and long continued. But as this change is not made 
inftantly, eſpecially when the heat is not very violent, and as it paſſes through 
different ſtages or degrees, which may be more eafily obſerved as the heat is 
better managed; hence, by ſtopping in proper time the application of heat to 
porcelain made in this manner, we may obtain it in an intermediate ſtate betwixt 


thole of crude earths and of completely vitrified ſubſtances ; and alſo poſſeſſed 
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of the ſemi-tranſparency and of the other ſenſible qualities of porcelain, We 
know alſo, that if ſuch porcelain be expoſed to a ſtronger degree of fire, it will 
then be completely fuſed and entirely vitrified. But moſt of the European por- 
celains have this fuſibility, from which Reaumur concludes, that their compoſition 
is founded upon the above-mentioned principle. | | 

In the ſecond place, a paſte of porcelain may be compoſed of fuſible and vi- 
trifiable matter, mixed with a certain proportion of another matter which is ab- 
ſolutely unfuſible in the fires of our furnaces. We may eafily perceive, that if 
ſuch a mixture be expoſed to a heat ſufficient to melt entirely the vitrifiable in- 
gredient, this matter will actually melt; but as it is intermixed with another mat- 
ter which does not melt, and which conſequently preſerves its conſiſtency and 
opacity, the whole muſt form a compound partly opake and partly tranſparent; 
or rather a ſemi-tranſparent maſs; that is, a femi-vitrified ſubſtance, or porcelain, 
but of a kind very different: from the former; for, as the fuſible part of this latter 
has produced all its effect, and as it has been as much fuſed as it can be during the 
baking of the porcelain, the compound may be expoſed a ſecond time to a more 
violent fire, without approaching nearer to a complete vitrification, or without de- 
parting from its ſtate of porcelain. But as oriental porcelain has preciſely theſe 
appearances and properties, Reaumur concludes with reaſon, that it is compoſed 
upon this principle; and he afterwards confirmed his opinion by undeniable: 
facts. ä | | TY | 

Father Entrecolles, miſſionary at China, had ſent from thence a ſummary de- 
ſcription of the proceſs by which the inhabitants of that country make their: 
porcelain ; and alſo a ſmall quantity of the materials which. they employ in its: 
compoſition. He ſaid that the Chineſe compoſed their porcelain of two ingre- 
dients, one of which is a hard ſtone or rock, called by them petuntſe, which they 
carefully grind to a very fine powder; and the other, called by them kaolin, is a 
white earthy ſubſtance, which they mix intimately with the ground petuntſe. 
Reaumur examined both theſe matters; and having expoſed them ſeparately to a 
violent fire, he diſcovered that the petuntſe had fuſed without addition, and that 
the kaolin had given no fign of fuſibility. He afterwards mixed theſe matters, 
and formed cakes of them, which by baking were converted into porcelain ſimilar 
to that of China, Reaumur eaſily found that the petuntſe of the Chineſe was 
a hard ſtone of the kind called vitrifiable, but much more fuſible than any of theſe: 
which were known in Europe; and that the kaolin was a talky matter redu- 
ced to very fine powder. From that time he hoped to make a porcelain of the 
ſame kind as the Chineſe with materials found in France. Whether he could nor 
find any materials equal to thoſe of China, particularly that material analogous. 
to the petuntſe of the Chineſe, or becauſe other occupattons prevented the con- 
tinuance of his reſearches, we do not know; but we find from his ſecond Memoir 
upon porcelain, that he afterwards attempted to make an artificial petuntſe, by 
mixing our vitrifiable ſtones with ſalts capable of rendering them fulible, or 
even by ſubſtituting for it glaſs ready formed, and by adding to theſe ſuch ſub- 
ſtances as he thought might be ſubſtituted for kaotin. But he probably found- 
that he could not execute theſe intentions; for he did not reſume this ſubject from 
the year 1729 to 1739, when he gave a proceſs for converting common glaſs to a. 
fingular kind of porcelain, to which he has given his name, and of which we ſhall 
treat in the following article. | 

Although Reaumur has not entirely exhauſted this ſubject, he bas ſurmounted; 
many difficulties, and has given juſt notions concerning it: in a word, he __ 
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epened the road for all thoſe who afterwards engaged in this purſuit, and has 
therefore a right to ſhare the honour of the important diſcoveries which have been 
ſince made by others. . CO | 
But as a perſon who firſt unravels ſo intricate and hidden a matter as the manu- 
facture of porcelain, can ſcarcely diſcover every thing concerning his ſubje&, ſo 
Reamur has been miſtaken, or rather miſled, in two important particulars, which 
Macquer points out. His firſt error concerns the Saxon porcelain, which he con- 
founds with the other fuſible porcelains made in Europe. Macquer expreſſes his 
doubts whether formerly a porcelain was made in Saxony, compoſed entirely of 
fuſible or vitrifiable materials, the vitrification of which was ſtopped in proper 
time. Poſſibly this was the firſt kind of porcelain made in that country, and which 
Reaumur had examined. He is however certain that he has never ſeen any ſuch 
Saxon porcelain, and that all of that country which he had examined was capable 
of reſiſting the moſt violent fires without fuſion, as well at leaſt as thoſe of China 
and Japan. Reaumur might have been miſled by the appearance of the internal 
texture of this porcelain, For when a piece of it is broken, its internal ſurface 
does not appear granulous, but compact, uniform, ſmooth, ſhining, and much re- 
ſembling white enamel. But this appearance, ſo far from ſhewing that Saxon por- 
celain is a fuſed or vitrified ſubſtance, proves that it is not entirely compoſed of 
fuſible matters. All who have conſidered attentively this ſubject, know that the 
internal ſurface of the moſt fuſible porcelains is alſo the leaſt denſe and leaſt com- 
pact ; the reaſon of which is, that no vitreous matter can be ſmooth and denſe in- 
ternally, unleſs it has been completely fuſed. But if the denſity and ſhining ap- 
pearance of the internal ſurface of the Saxon porcelain were only the effects of 
the fuſion of a vitreous matter, how could we - conceive that veſſels formed of 
that matter ſhould have ſuſtained the neceſſary fuſion for giving this denſity and 
ſhining appearance, without having entirely loſt their ſhape ? The impoſhbility 
of this is evident to every one who has been converſant in theſe matters, and in 
the fuſion of glaſs. _ | | 
This quality of the Saxon porcelain muſt therefore proceed from another cauſe. 
It does indeed contain, as every porcelain does, particularly thoſe of China and 
Japan, a fuſible ſubſtance, which has been even completely fuſed during the 
baking. Its denſity alſo and its internal luſtre proceed chiefly from this fuſed 
matter; but we are allo certain that it contains a large quantity of a ſubſtance abs - 
ſolutely unfuſible, from which it receives its admirable whiteneſs, its firmneſs and 
ſolidity during the baking ; in a word, which ſupplies the place of the oriental 
kaolin, and which has the property of contracting its dimenſions conſiderably 
while it incorporates with the fuſible ſubſtance. If it be ſubjected to the moſt 
decifive trial, namely, the action of a violent fire, capable of melting every por- 
celain compoſed of fuſible matters alone, Macquer affirms, after many experi- 
ments, that it cannot be fuſed, unleſs by a fire capable of melting the beſt Japa- 
neſe porcelain. The Saxon porcelain is therefore not to be confounded with 
thoſe which are vitreous and fuſible, but is in its kind as excellent as that of Japan, 
and perhaps ſuperior, as we ſhallſee when we enumerate the qualities which con- 
ſtitute the excellence of porcelain, The ſubject of Reaumur's ſecond error, or, 
at leaſt, that which he has not ſufficiently explained, is the kaolin of China. Ac- 
cording to him, this matter is a fine talky powder, from the mixture of which with 
tuntſe the oriental porcelain is formed. Poſſibly a very finely-ground talky 
ubſtance mixed with petuntſe might form a porcelain fimilar to the oriental ; but 
perſons acquainted: with the manufacture of any porcelain muſt perceive the im- 
5 7 | | | poſſibility 
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poſſibility of forming veſſels, unleſs the paſte of which they are made be ſo due- 
tile and tenacious, that it may be worked upon a potter's lathe, or at leaſt that 
it may be moulded. But talks or any kinds of ſtones, however finely ground, 
cannot acquire the requiſite tenacity, which clays only, of all known earthy ſub- 
ſtances, poſſeſs. The Chineſe porcelain veſſels evidently appear to be turned 
upon the lathe, ſince they retain the marks of it: hence they muſt have been 
formed of a very tenacious paſte, and conſequently the kaolin is not a purely 
talky matter, but is mixed with clay; or elſe the petuntſe and kaolin are not, as. 
Reaumur ſuppoſes, the only ingredients of the paſte of which Chineſe porcelain- 
is formed, but a ſufficient quantity of ſome binding matter, unknown to father 
d'Entrecolles and Reaumur, muſt be alſo added. ; | 
Although, ſince Reaumur, no ſcientific perſon has written concerning porce- 
lain, many have attempted to make it. Manufactures have been eſtabliſned in 
almoſt all the ſtates of Europe. Beſides that of Saxony, which: has been long 
eſtabliſhed, poreclain is alſo made at Vienna, at Frankendal, and lately in the 
neighbourhood of Berlin. All theſe German porcelains are fimilar to the Saxon, 
and are made of materials of the ſame kind, although they differ ſomewhat from 
each other. England and Italy alſo have their porcelains, the chief of which were 
thoſe of Chelſea and of Naples. But porcelain is now made of a good quality 
in Staffordſhire, and many other parts of England. M. de la Condamine, in a 
Journey into Italy, viſited a manufacture of porcelain. eſtabliſhed at Florence by. 
the Marquis de Ginori, then governor of Leghorn. M. de la Condamine ob- 
ſerved particularly the large ſize of ſome pieces of this ware. He ſays he ſaw: 
ſtatues and groupes half as large as nature, modelled from ſome of the fineſt an- 
tiques. The furnaces in which the porcelain was baked were conſtructed with: 
much art, and lined with bricks made of the porcelain materials. The paſte of 
this porcelain is very beautiful; and from the grain. of broken pieces of it, ie 
appears to have all the qualities of the beſt Chineſe. porcelain. A whiter: 
glazing would be deſirable, which they might probably attain, if the Marquis 
Ginori had not determined to. uſe thoſe, materials only which were found in that. 
country. | 
But in no ſtate of Europe have more effectual attempts been made to diſcover por- 
celain, or an earlier eſtabliſhment of manufactures, than in France. Before even 
Reaumur had publiſhed on this ſubject, porcelain was made at St. Cloud, and in the 
ſuburb of St. Antoine at Paris, which was of the vitreous and fuſible kind, but 
conſiderably beautiful. Since. that time, conſiderable manufactures of it have 
been eſtabliſhed at Chantilly, at Villeroi, and at Orleans; the porcelains of 
which have a diſtinguiſhed merit. But certainly the admirable works produced 
in the royal manufacture at Sevres do moſt. honour. to France. This porce- 
lain holds at preſent a diſtinguiſned rank, from its ſhining white, its beautiful 
olazing, and ee grounds, in which according to Macquer no porcelain has 
equalled it. The magnificence of the gilding, the regularity and elegance of its 
forms, ſurpaſs every thing of the kind. In the painting and ſculpture much 
genius and talents are diſplayed. Laſtly, as all the operations of this Pn 
eſtabliſhment were directed by men of known capacity, aſſiſted by philoſophical: 
and chemical reſearches, this manufacture in Macquer's time was upon the point 
of producing porcelain capable of emulating. or equalling the molt. perfect and 
moſt ſolid works of this kind. | 
We muſt carefully diſtinguiſh the qualities which only contribute to beauty 
and external appearance, from the intrinſic and eſſential properties in "OO 
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the goodneſs and ſolidity of porcelain conſiſt. All perſons who have made ex- 
' periments in this way have ſoon diſcovered the poſſibility of making compounds 
very white, beautifully ſemi-tranſparent, and covered with a ſhining . glazing, 
but which cannot be worked for want of tenacity, are not ſufficiently compact, 
are effentially fuſible, are ſubject to break by ſudden application of heat and 
cold; and laſtly, the glazing of which cracks, becomes rough, and conſequently 
loſes its luſtre by uſe, becauſe. it is too ſoft. | 8 4 : 
On the other ſide, we ſhall alſo find it not difficult to compoſe very tenacious 
paſtes, which ſhall-be capable of being eafily worked and well baked, which in 
the baking (hall acquire the deſirable hardneſs and denfity, which are unfuſible, 
and capable of ſuſtaining very well the ſudden change of heat and cold; and 
in a word, which ſhall have the qualities of the moſt excellent porcelain, . 
excepting whiteneſs and beauty, We ſhall ſoon fee that the materials fit for 
the compoſition of ſuch porcelains may be found abundantly in every country. 
The only difficulty then in this inquiry concerning porcelain is, to unite beauty 
and goodneſs in one compoſition. N | 
Macquer firft remarked, that before we had any knowledge of oriental por- 
celain, and from time immemorial, porcelain was made in Europe equal to it in 
goodneſs and in eſſential qualities, and was univerſally ufed, and even fold very 
cheap. For thoſe potteries called ſtone-ware are not of modern invention, and 
have all the eſſential qualities of the beſt Japaneſe. If we except whiteneſs, on 
which alone the ſemi-tranſparency depends, and compare all the properties of 
Japaneſe porcelain with thoſe of our ſtone-ware, no difference can be found be- 
twixt them. The ſame grain appears internally in both; the ſame ſound is pro- 
duced by ſtriking them when properly ſuſpended ; the fame denſity, the ſame 
hardneſs, by which they ſtrike fire with ſteel; the ſame faculty of ſuſtaining the 
heat of boiling liquors without breaking, and the ſame unfuſibility in fire, are ob- 
ſervable. Laſtly, if the earths of which ſtone-ware is made were free from he- 
terogeneous colouring matters, which prevent their whiteneſs and ſemi-tranſpa- 
reney; if veſſels were carefully formed; if all the proper attentions were given; 
and if theſe veſſels were covered over with a fine glazing ; they would be as per- 
fect porcelain as that of Japan. The moſt perfect porcelain, therefore, is nothing 
elſe than a fine white ſtone-ware. Je: | 2 69 

The French ſtone-ware, or potteries de grais, is formed of a whitiſh clay, in 
which a good deal of fine white ſandy particles is intermixed. The Engliſh 
ſtone-ware is compoſed of tobacco-pipe clay and ground flints. This ware, when 
ſufficiently burnt, has, as well as the French, the qualities of porcelain which 
Macquer calls effential, namely ſtrength, hardneſs, the property of ſuſtaining the 
heat of boiling water, and unfuſibility. See PorTeRy. 

Earths of this kind were thought to be more rare in Europe than in Japan and 
China. And probably alſo the want of a knowledge where to find theſe earths was 
the cauſe that the firſt makers of porcelain confined themſelves to an external 
imitation, by employing nothing but vitrifiable matters with fufible ſalts and a 
ſmall quantity of white earth, from which fuſible and vitreous porcelains were 
compoſed, which might be called falſe porcelains. But things are much changed 
ſince theſe firſt attempts. Beſides the diſcoveries of the Count de Lauragyais and 
of Mr. Guettard, genuine white porcelains have been made a long time ago in 
Germany, eſpecially in Saxony and at Frankendal. „ | 

Theſe porcelains are not inferior in any reſpect to the oriental; they are 
even much ſuperios in beauty and whiteneſs to the modern oriental porcelain, 
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which has much degenerated in theſe reſpects: they ſeem even to excel the ori- 
ental in the moſt valuable quality of porcelain, namely, the property of ſuſtaining 
the fudden change of heat and cold. We cannot judge of the quality of porce- 
Jain by a flight trial: for ſo many circumſtances concur to make a piece of por- 
celain capable or incapable of ſuſtaining the ſudden application of heat and cold, 
that if at the ſame time boiling water be poured into two veſſels, one of which is 
good porcelain and the other bad, the former may poſſibly break, and the latter 
remain entire: the only true method of diſcovering good porcelain in this re- 
ſpect is, to examine ſeveral pieces of it which are daily uſed - for inſtance, a ſet 
of coffee cups. But Macquer ſays, he has obſerved that in many ſuch pieces of 
oriental porcelain, which have been long and daily uſed, cracks in the direction 
of their height may be always perceived, which are never ſeen in the good 
European portelan .... 464 RED i eee e 
Every one talks of porcelain, and yet few are connoiſſeurs in it. None can be 
conſidered as ſuch but thoſe who have long made it an object of their inquiries. 
That the ancient Japaneſe porcelain is the moſt perfect, is a general opinion. 
This porcelain is indeed very beautiful, and we muſt alſo acknowledge that its 
quality is excellent. It has been our model, and has long been the object of our 
admiration and emulation; but which we have never been able to equal, and 
which many perſons believe never can be equalled, - Some perſons even decry 
the Saxon porcelain for a quality which really gives it a ſuperiority to the Japa- 
neſe, namely, the greater ſmoothneſs, luſtre, and leſs granulous appearance of its 
internal ſurface than the oriental. The-reſemblance of this ſurface to that of glaſs 
has evidenty ſuggeſted this notion ; and it would be well founded, if the denſity 
and luſtre of this porcelain proceeded only from a fuſible and vitreous quality: but 
as they do not, and as this porcelain is as fixed and as unfuſible as the Japaneſe, its 
denſity, ſo far from being a fault, is a valuable quality. For we muſt allow, 
that of porcelains equal in other reſpe&s, thoſe are beſt which are moſt firm and 
compact. Hence, the interior ſubſtance of the Japaneſe porcelain is eſteemed 


1 


for its greater denſity, compactneſs and luſtre, beyond our vitreous or fritt por- 


celains, becauſe theſe qualities indicate greater coheſion, and more intimate incor- 
poration of its parts. For the ſame reaſon alſo, the ſuperior denfity of the Saxon 
porcelain ought to give it the preference to the Japanele. Beſides, nothing would 
be eaſier than to give the Saxon porcelain the granulous texture of the Japaneſe, 
by mixing with the paſte a certain quantity = ſand. Bur the perſons who per- 
_ fected that manufacture were certainly ſenſible, that ſuch a conformity to the Ja- 
paneſe porcelain would leſſen the merit of theirs. For we know that, in general, 
porcelains are better in proportion as they contain a larger proportion of clay or 
earth, and leſs of ſand, flints, or other matters of that kind. | n 

The baſis of the porcelains which Macquer calls fuſible, vitreous, or falſe por- 


celains, is called by artiſts a fritt. It is nothing elſe than a mixture of ſand or f 


powdered flints, with ſalts capable of diſpoſing them to fuſion, and of giving them 
a great whiteneſs by means of a ſufficient heat. This fritt is to be then mixed 
with as much, and no more, of a white tenacious earth, of an argillaceous or 
marly nature, than is ſufficient to make it capable of being worked upon the 
wheel. The whole mixture is to be well ground together in a mill, and made 
into a paſte, which is to be formed, either upon the wheel or in moulds, into pieces 
of ſuci forms as are required. Hed, „ | 52k 
Each of theſe pieces when dry is to be put into a caſe made of earthen ware. 
Theſe caſes are called by Engliſh N ſeggars, which is a corruption — of 
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the words ſafe guard. They are generally formed of coarſer clays, but which 
muſt alſo be capable of ſuſtaining the heat required without fuſion, By means of. 

theſe caſes, the contained porcelain is preſerved from the ſmoke of the burning 
fuel. The whiteneſs of the porcelain depends much on their compactneſs of 
texture, by which the ſmoke is excluded, and on the purity of the clay of which 
they are made. Theſe caſes are to be ranged in piles one upon another, in a 
furnace or kiln, which is to be filled with them to the roof. The furnaces are 
chambers or cavines of various forms and fizes, and are ſo diſpoſed that their fire- 

place is placed on the outſide, oppoſite to one or more openings which commu» 
nicate within the furnace. The flame of the fuel is drawn within the furnace, 
the air of -which rarefying determines a current of air from without inwards, as 
in all furnaces At firſt a very little fire is made, that the furnace may be heated 

gradually, and is to be increaſed more and more, till the porcelain is baked, 
that is, till it has acquired its proper hardneſs and tranſparency ; which is known: 
by taking out of the furnace from time to time, and examining, ſmall pieces of 
porcelain, placed for that purpoſe in caſes which have lateral openings. When, 
theſe-pieces ſhew that the porcelain is ſufficiently baked, the fire is no. longer to 
be ſupplied with fuel, the furnace is to be cooled, and the porcelain taken out, 
which in this ſtate reſembles white marble not having a ſhining ſurface. - This is 


afterwards to be given by covering them with a vitreous compoſition, called the. 
glazing. | 7 


The porcelain: when baked and not glazed is called. biſcuit, and is more or leſs. 
beautiful according to the nature of its compoſition. | 

As no imitation of ſculpture in porcelain can preſerve all the delicacy of its. 
workmanſhip: when covered with a glazing ; and. as ſculptors avoid poliſhing 
their marble figures, becauſe the luſtre of the poliſh is diſadvantageous-; there- 
fore, in ſuperior manufactures, all figures, or little ſtatues, and even ſome orna- 
mental vaſes, are left in ſtate of biſcuit. The other pieces of porcelain are to be 
glazed in the following manner : | | he | 

A glaſs is firft to be compoſed ſuited to the nature of the porcelain: to which it 
is to be applied, for every glaſs is not fit for this purpoſe. We frequently find 
that a glaſs which makes a fine glazing for one porcelain, ſhall make a very bad. 
glazing for another porcelain, ſhall crack in many places, ſhalt have no luſtre, or 
ſhall contain bubbles. The glazing then muſt be appropriated-to- each porce- 
lain, that is, to the-hardneſs and denſity of the ware, and to the ingredients of its 
compoſition, &c. Much appears to depend on the glaze, and the body of the 
ware poſſeſſing the property of equally expanding by increaſe of temperature: 
if they differ in this reſpect, the glaze muſt infallibly crack during the cooling 
from the furnace. | TO OE 

Theſe glazings are prepared by previouſly fuſing together all the ſubſtances 
of which they conſiſt, ſo as to form vitreous maſſes. Theſe maſſes are to be 
ground very finely in a mill. This vitreous powder is to be mixed with a ſufficient 
quantity of water, or other proper liquor, ſo that the mixture ſhall. have the con- 
ſiſtence of cream. of milk. The pieces of. porcelain ate to be covered with a thin 
ſtratum of this matter, and when very dry they are to be again put into the furs 
nace in the ſame manner as before, for the forming of the biſcuit, and to be con- 


tinved there till the glazing be well fuſed. The neceflary degree of fire for fuſing 
the glazing is much leſs than for baking the paſte. 3 


— 
. 


The pieces of porcelain which, are intended ta remain white are now finiſned; 
but thoſe which are to be painted and gilded muſt undergo further operations. 
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The colours to beapplied are the ſame as thoſe uſed for enamel painting. The 
all conſiſt of metallic calxes bruiſed and incorporated with a very fuſible glaſs. 
Crocus of iron furniſhes a red colour. Caſſius's precipitate of gold makes the 
purple and violet; copper calcined by acids and precipitated by aa alkali gives 
a fine green; zaffic makes the blue; earths ſlightly ferruginous produce a yellow; 
and, laſtly, brown and black colours are produced by manganeſe or by calcined 
iron, together with a deep blue of zaffic. Theſe colours being ground with gum 
water, or with oil of ſpike, are to be employed for the painting of the porcelain 
with deſigns of flowers and other figures. For gilding, a powder or calx of gold is 
to be applied in the ſame manner as the coloured enamels. The painted and gilded 
porcelains are to be then expoſed to a fire capable of fuſing the glaſs with which 
the metallic colours are mixed. Thus the colours are made to adhere, and at the 
ſame time acquire a gloſs equal to that of the glazing. The gold alone has not 
then a ſhining appearance, which muſt be afterwards given to it by burniſhing 
with a blood · ſtone. 3 1 | | Ft; 
The operations for the unfuſible porcelains, and alſo for ſuch as are of the na- 
ture of ſtone-ware, are ſomewhat more ſimple. The ſands and ſtones which 
enter into their compoſition are to be ground in a mill : the earths or clays are to 
be waſhed : the materials are to be well mixed, and formed into a paſte : the 
pieces are firſt rudely formed upon a potter's wheel; and when dry or half dry, 
they are turned again upon the wheel, or in a lathe or other engine, and their form 
is made more perfect: they are then placed in the furnace, not to bake them, but 
only to apply a ſufficient heat to give them ſuch a ſolidity that they may be han- 
dled without breaking, and may receive the glazing. As the pieces of porcelain 
after this ſlight heat are very dry, they imbibe water readily. This diſpoſition 
aſſiſts the application of the glazing. The vitrifiable or vitrified matter of this 
glazing, which has been previouſly ground in a mill, is to be mixed with ſuch. a 
quantity of water, that the liquor ſhall have the conſiſtence of milk. The pieces 
of porcelain are haſtily dipped in this liquor, the water of which they imbibe, and 
thus on their ſurface is left an uniform covering of the glazing materials. This 
Covering, which ought to be very thin, will very ſoon become ſo dry, that it can- 
not ſtick to the fingers when the pieces are handled. - 16 6 18? 
The pieces of the porcelain are then put into the furnace to be perfectly baked. 
The heat is to be raiſed 6 ſuch a height, that all within the furnace ſhall be white, 
and the caſes ſhall be undiſtinguiſhable from the flame. When, by taking out 
ſmall pieces, the porcelain is known to be ſufficiently baked, the fire is diſcon- 
tinued, and the furnace cooled. If the baking has been well performed, the 
pieces of porcelain will be found by this ſingle operation to be rendered com- 
pact, ſonorous, cloſe-grained, moderately gloſſy, and covered externally with a 
fine glazing. The painting and gilding of this porcelain are to be executed in a 
manner ſimilar to that already deſcribed. For the various compoſitions of glazes 

and enamels, ſee POTTERY. 3 | EEG 
PORCELAIN OF REAUMUR. Reaumur having made many experi- 
ments to diſcover the nature of the materials which enter into the compoſition of 
the oriental porcelain, and having aſcertained that all porcelain is an intermediate 
ſubſtance berwixt an earth and glaſs, very ingeniouſly thought 5 OR glaſs 
ready made to the ftate of porcelain, by reverſing the effect of the vitrification, _ 
or partly unvitrifying it: hence this kind of ware has been called porcelain un- 
vitrified. Reaumur gave the quality 1 to glaſs; that is, he * 
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glaſs of a milky colour, ſemi-tranſparent, ſo hard as to ftrike fire with ſteel, un- 

fufible, and of a fibrous grain, by means of cementation. The proceſs which 
he publiſhed is not difficult. Common glaſs, ſuch as that of which wine bottles 
are made, ſucceeds beſt. The glaſs veſſel which is to be converted into porce- 

hin is to be incloſed in a baked earthen caſe or feggar. The veſſel and caſe are to 
be filled with a cement compoſed of equal parts of ſand and powdered [24 . — 
or plaſter; and the whole is to be put into a potter's kiln, and to remain there 
during the baking of common earthen ware; after which the glafs veſſel will be 
found transformed into ſuch a matter as has been deſcribed. eee 

This kind of porcelain has not a very white colour, particularly on its ſurface; 
but for ſome purpoſes it may be uſeful, eſpecially for chemical veſſels. Reaumur 
bas not explained how this transformation is effected. Macquer imagined that 
the vitriolic acid of the gypſum quits its baſis of calcareous earth, and unites 
with the alkaline, falt and ſaline earth of the glaſs, with which it forms a kind 
of ſalt or ſelenites, different from the calcareous ſelenites, by the interpoſition of 
which matter, the glaſs acquires the qualities of porcelain: 

Reaumur ſays, that glaſs thus rendered opake, white, unfüſible, and hard, 
is inferior in beauty to ch oriental porcelain ; but that in utility and every eſſen- 
tial quality of porcelain, itꝭ is equal to any, and even ſuperior in the property of 
ſuſtaining alterations of heat and coe. Tl. STOR EAST OO | 

The. character given by Reaumur of this porcelain induced Dr. Lewis (who 
had alſo obſerved the changes produced upon glaſs retorts expoſed to violent heat 
in 2 ſand- bath) to make further experiments on this matter, an account of which 
he has publiſhed in the Philoſophical Commerce of Arts. 

From Dr. Lewis's experiments we find the following reſults : 1. Green glaſs 
cemented with white ſand received no change in a heat below ignition. In a 
low red-heat the change proceeded exceeding ſlowly ; and in a ſtrong red-heat, 
approaching to whiteneſs, the thickeſt pieces of glaſs bottles were thoroughly 
converted in the ſpace of three hours. 2. The glaſs ſuffered the following pro- 
greſſion of changes by continued heat: firſt, its ſurface became blue, its tranſ- 
parency was diminiſhed, and a yellowiſh hue was. obſervable when it was held 
between the eye and the light. Afterwards it was changed a little way on ' both. 
fides into a white fubſtance, externally till blueiſh ; and as this change advanced 
fill farther and farther within the glaſs, the colour of the vitreous part in the 
middle approached nearer to yellow : the white coat was of a fine fibrous tex- 
ture, and the fibres were diſpoſed nearly parallel to one another, and tranſverſe: 
to the thickneſs of the piece: by degrees the glaſs became throughout white and 
fibrous, the external bluciſhneſs at the ſame time going off, and being ſucceeded: 
by a dull whitiſh' or dun colour: by a ftill longer continuance in the fire, the 
fibres were changed gradually from the external to the internal part, and con- 
verted into grains; and the texture then was not unlike that of common porce« 
lain. The grains, at firſt fine, and ſomewhat gloſſy, appeared afterwards larger 
and duller, and at length the ſubſtance of the glaſs became porous and friable, 
like a maſs of white ſand flightly coherent, 3. Concerning the qualities of the 
converted glaſs Dr. Lewis obſerves, that the whiteneſs of the internal part was 
not inferior to that of porcelain, but that its ſurface was the leaſt beautiful, that 
the thick pieces were quite opake, and that ſeveral thin pieces were ſemi - tranſpa- 
rent; that while it remained in a fibrous ſtate, its hardneſs became greater than 
that of glaſs, or of the common kinds of porcelain ; it was capable of * 
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ſudden changes of heat and cold better than any porcelain ; and in a moderate 
white heat, it was fuſible into a ſubſtance not fibrous, but vitreous and ſmooth, 
like white enamel : that when its texture had become coarſely granulated, it was 
now much ſofter and unfuſible: and laſtly, that when ſome coarſely granulated. 
unfuſible pieces, which with the combination of a moderate heat would have 
become porous and friable, were ſuddenly expoſed to an intenſe fire, they were 
rendered remarkably more compact than before; the ſolidity of ſome of them 
being ſuperior to that of any other ware. 4. No difference appeared in the in- 
ternal colour, hardneſs, texture, or the regular ſucceſſion of changes, from the 
uſe of different cementing ſubſtances; though in external appearances the differ- 
ences were conſiderable. All the pieces which had been ſurrounded with char- 
coal or with ſoot, were externally of a deep black colour, which did not diſappear 
by expoſure to a ſtrong fire during an hour, with free acceſs of air. Coloured 
clays and ſands communicated different ſhades of a brown colour; and white 
earths gave whitiſh, - grayiſh, or browniſh tinges. White ſand, calcined flints, 
and gypſum, gave in general the greateſt whiteneſs, and tobacco pipe clay the 
eateſt gloſſineſs and brightneſs. 5. Glaſſes compoſed of earths without alkaline 
alt, glaſs of lead, flint glaſs, .crown-glaſs, looking-glaſs plates, a glaſs prepared 
with calcined flints and a fixed alkaline ſalt, and even green glaſs: which had 
been fuſed together with a ninth part of alkaline ſalt, ſuffered none of the above 
alterations by cementation. Green bottle-glaſs and common window-glaſs were 
moſt ſuſceptible of "theſe alterations. 6. The changes produced by cementation 
could not proceed from any abſorption of matter from the cementing ſubſtance; 
becauſe no increaſe of weight was given, and becauſe the ſame changes were 
— — piece of glaſs merely by heat, without any cementing ſub- 
nce. 4 | T9 
Dr. Lewis in his refle&ions on this ſubject refers the change to a loſs of part of 
the alkali of the glaſs. The weight of the fibrous porcelain is not perceptibly 
different from that of the glaſs itlelf ; but be obſerves, that the alkali which may 
ex{ude is attached to the outer ſurface ; and in the latter ſtages of the proceſs, 
it evidently cauſes an agglutination of the ſand in which the glaſs may be bedded. 
M. Delaval, who has made many experiments on this object, ſhewed me a maſs. 
| of ſand concreted in the form of the neck of a bottle, out of which he had 
poured the ſand of the glaſs itſelf reduced to perfect grains by the heat. It 
feems probable in this inftance, that the ſand of cementation had a greater affi- 
nity to the alkali than that of the glaſs itſelf. | e pn 
PORPHYRY. Porphyrites. The porfido of the Italians. Cronſtedt enu- 
merates five kinds: 1. Green, with a light green felt-ſpar. Serpentino verde antico. 
It is ſaid to have been brought from Egypt to Rome, from which laſt place the 
ſpecimens now. come. 2. Deep red with white felt-fpar from Italy and Egern in 
Norway. 3. Black with white and red felt-ſpar from Klitten in the pariſh of 
Elfdalen in Norway. 4. Reddiſh- brown with light red and white felt-fpar; and 
5. Dark gray with white grains of felt-ſpar. The dark red porphyry has been 
moſt frequently employed for ornaments and in building. f 
De Sauſſure and Kirwan, quoted by Magellan, both reckon under the name 
of porphyry or porfido of the Italians, ſuch ſtones as contain ether felt. ſpar, 
quartz, ſhoerl, mica, with other ſpecies of ſtone of a cryſtalline form in a ſili- 
ceous or even calcareous ground. Ferber, in his ſixteenth letter from Italy, de- 


ſcribes twenty varieties of porfido. But in general it is diſtinguiſhed by *. 
ur 
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Jour of its ground, that is, either red, purple, gray, green, or black. When 
the ground is of jaſper the porfido is very hard. The red commonly contains 
felr-{par in ſmall white dots or ſpecks, and often together with theſe black ſpots 
of ſhoerl. The green is either a jaſper or ſhoerl with ſpots of quartz. lr is 
of en magnetic. Sometimes a porphyry of one colour contains a fragment of 
porphyry of another colour. Thoſe which have chert for their ground are fuſible 
without addition. The calcareous porphyry conſiſts of quartz, felt-ſpar, and 
mica, in {ſeparate * united by a calcareous cement. And the micaceous 
porphyry confiſts o N micaceous ground, in which red felt. ſpar and 
greeniſh ſoap- rock a 5 f | 


P O R 


contained. | ee 
PORTLAND STONE. A compatt ſand-ſtone from the Ifle of Portland. 
The cement is calcareous. F 8 ET6 285; 

POTASH. Ir is univerſally known“ that the vegetable fixed alkali may be 
extracted in greater or leſs quantity from the roots of almoſt all vegetables, and 
it is now well eſtabliſhed, that it pre-exiſts in vegetables before combuſtion, not 
indeed in a ſeparate uncombined ſtate, but united partly with the vitriolic- and 
marine acids, and ſometimes the nitrous, but generally, and for the greater part, 
with a vegetable acid and oil, with which it forms effential ſalts, as they are 
rermed, Theſe vegetable acids and oils are decompoſed during combuſtion, 


and thus the alkaline part is ſet free. But the vitriolic acid by contact with in- 


flamed matter, is converted into ſulphur, part of which unites to the diſengaged 
alkali, which protects it from combuſtion, and forms what is called liver of ſul- 
phur; a product formed in moſt aſhes, eſpecially when the air has not had free 
acceſs to them during combuſtion. | * hes 294 
As alkaline falts are of great importance in the ſeveral arts, the proportion of 
aſhes afforded by different vegetables, and that of alkali by each vegetable has 
of late been accurately attended to. Kirwan has therefore preſented the 


beſt authenticated reſults of the experiments made with this view. 7 


II. of aſhes. © 


One thouſand Ibs. Ibs. of ſalt... 
Stalks of Turkey wheat or mais 88, — _ 17,5 
Sun-flowers =— — 57.2 — 20, 

Vine- branches — — 34 — 5,5 
Box — | 2 29; — 2,26 
Sallow _ — —— 28, As 2,85 
Elm — — 2355 e 359 
Oak — * 1355 * 1,5 
Aſpen — — 12,2 — 5,74 
Beech — — 58 — 3 
. - nr OS eee 
Fern in Auguſt — — 36,46 — 43425 Home 
Wormwood — — 97,44 — 73, Wiegleb 
Fumitor7 — — 219ñ, — | 


T, article ixtaken from Kirwan's excellent and uſcful paper on the alkalis in the lrih 
Tranſactions for 1789. | A Gaz 3: I fk, | 
| Table 
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. Saline produtts.” 30 6 TT, 
Sulks of Turkey wheat or mais 198 bs. 2504p | NEO Ivy 
Stalks of Sun-floyer | — OM 9 nne 
955 Vine Finn, 8 7162, 6 : 
Elm „ G Mi 
Box * — N 5 78 f a PA Ho DOit3t 
5 Sallow — 8 r 8 un 
Beach — N aten Anon 
23 Bis... 1 _ — 132 LIL 1127 0617155 a i 
Fern cut in de 8 116 br 125 ernst Wildeahdim 
Wormwood N 74⁴⁸. 5 | : | 
Fumitory | | . 360 Pa nl. 105 159 Wot Fr 
Heath — Lis ſrndebein, * ; 
| Fir 55 rt 
On theſe tables Kirwan auen the following remake if 91d anos 4 Þ 


1. That in general, weeds yield more aſhes, and their aſhes much more ſalt, 
than woods; and that conſequently, as to ſalts of the vegetable alkali kind, as 
pot-aſh, pearl- aſh, caſhup, & e. neither ee ee nor the dana 
tries have any advantage over us (Ireland: n 300 ; 

2. That of all weeds, fumitory produces noſe gal, and: next üben ben 
But if we attend only to the quantity of ſalt in a given weight of aſhes, the aſhes 
of wormwood contain mot. Trifolium fibrinum __ een erer aſhes *. 
ſalt than fern: eee eee v olle 

Moſt of the cxpetfidints on woods were made in —— order of governs 
ment, under the inſpection of the overſeers of the ſalt · petre works; yet are to 
be read with caution by thoſe who attend to the quantity of alkali with reſpe& 
to bleachers. For as tartar vitriolate, a ſalt uſeleſs to bleachers, is as ſerviceable 
to the makers of ſalt-petre as alkaline faks*, they have conſtantly; confounded 
one with the other; but the experiments made on: weeds were inſtituted by 
perſons who carefully diſcriminated-theſe ſalts. One hundred grains of the ſalt 
of wormwood contain but fix of the tartar vitriolate, and one hundred grains of 
the ſalt of fumitory contain fifteen. All alkaline falts, unleſs mixed with lime, 
contain alſo one fifth at leaſt of fixed air, which produces. no other Dan 
bleaching than that of reſtraining their activity. 

The proceſs | for obtaining por and pearl aſh is given by. Kirwan, as fol 
tows: 

1. The weeds ſhould be cut juſt before they ſeed, then ſpread, well dried, 
and gathered clean. 

2. They ſhould be burned within doors on-a grate, and theaſhes laid in a cheſt. 
as faſt as they are produced. If any charcoal be viſible, it ſhould be picked out, 
and thrown back into the fire. If the weeds be moiſt, much coal will be found. A. 
cloſe ſmothered fire, which has been recommended by ſome, is very prejudicial., 

3. They ren be lixiviated with twelve times their weight of boiling water. 


* Much of the nitre obtained by -elixation of the nitre | hos has a calcareous baſis. Tartar. 
vitriolate will change this into priſmatic nitre by double affinity. For the alkali unites with the 


aitrous acid, which gives its. calcareous: baſe to the vitriolic. N. 


* 


A drop 
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A drop of thefolutionof/ corroſiye ſublimate wilb immediately: diſcover when the 
water ceaſes to take up any mote alkalj. The earthy matter that remains is ſaid 
to be a good manure for clayey ſoils. . 3 ; 
4. The ley thus formed ſhould be evaporated to dryneſs in iron pans. Two 
or three at leaſt of theſe ſhould he uſed, and the ley, as faſt as it is concreted, 
paſſed from the one to the other. Thus, mach time is ſaved, as weak leys eva- 
porate more quickly than the ſtronger. The ſalt thus procured is of a dark 
colour, and contains much extractive matter, and being formed in iron pots is 
called pot- aſn. 5 | FT * 

5+ This ſalt ſhould then be carried to a reverberatory furnace, in which the 
extractive matter is burnt off, and much of the water diſſipated: hence it gene- 
rally loſes from ten to fifteen per cent. of its weight. Particular care mould be 
taken to prevent its melting, as the extractive matter would not then be perfectly 
conſumed, and the alkali would form ſuch an union with the earthy parts as 
could not caſily be diſſolved. Kirwan adds this caution, becauſe Dr. Lewis 
and Mr. Doſſie have inadvertently directed the contrary. This ſalt thus refined 
is called pearl · aſh, and muſt 45 ſame as the Dantzic pearl- aſ n. 

The French call the reſned aſh potaſſe, and the unrefined ſalin. Kirwan 
remarks, that the alkali manufactured in the above - mentioned manner may. not 
be. ſufficiently cauſtic for the earlier qperations of bleaching; but by the addi- 
tion of half a pound of quick · lime to every hundred of the ſalt, or ten pounds 
for every ton, it will be rendered ſufficiently ſharp. There is no danger that 
any of the lime will remain in the ley; but if any ſhould, it will immediately be 

(covered and depaſited by the addition of a little of the unmixed lex. 
For the moſt economical conſtruction of a laboratory and furnaces for the 
above operations, Kirwan refers to the deſcription given in a French tract 
called L” Art de fabrigusr le Salin et la Potaſſe; which I have not ſeen. And he 
adds, that it would be no inconſiderable advantage to perform the evaporation 
by a fire made of vegetables, whoſe aſhes might afterwards be employed. Pearl - 
aſh, as he alſo remarks, is frequently tinged green or blue, not from any union 
of the ſalt with phlogiſton, as was formerly imagined, but from manganeſe, 
which Scheele has ſnewn to exiſt in the aſhes of moſt vegetables. When the al- 
; — is calcined without melting, it proves perfectly white, like the Dantzic pearl- 
eee Vole en nen 5 2 * 
POT- STONE. See LA Is OLELA Rll. 3 
 POTTER's LEAD ORE. The galena or combination of lead and ſulphur. 

POTTERY. he art of making pottery is intimately connected with che- 
miſtry, not only from the great uſe made of earthen veſſels by chemiſts, but alſo 
becaule all the proceſſes of this art, and the means of perfecting it, are depen- 
dent on chemi ry. We muſt however acknowledge, that although chemiſts 
have the greateſt intereſt to procure good crucibles and other earthen veſſels, this 
art has been left almoſt entirely co the potter. Mr. Pott is the firſt who attended 
to this object. Beſides many experiments ſtated in his Lithogeognoſia, from 
which much inſtruction may be received relating to the perfection of chemical 
veſſels, he has written a treatiſe expreſsly on this ſubject, in which he gives many 
compoſitions for crucibles, the chief of which ſhall be mentioned in this arcicle. 

All kinds of pottery are in general made of clays or argillaceous earths, be- 
cauſe theſe carths are capable of being kneaded, and eaſily receiving any form, 


„ The general part of this article is from Macquer, 
| 2 


and 
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und of acquiring much ſolidity and hardneſs by expoſure to fire. But clays 
differ much in the effects produced upon them by fire. Some clays which are 
of the pureſt kind reſiſt the moſt violent fire without receiving any other change 
than a conſiderable hardneſs; but ſtill they are not rendered ſo hard and compact 
as other clays. A ſecond kind of clays by expoſure to violent heat acquires a 
hardneſs equal to that of flints, and a texture compact and gloſſy, like that of 
good porcelain ; but they are nevertheleſs unfuſible by the moſt violent hear. 
Theſe qualities are occafioned by ſome fuſible materials being mixed with them, 
as ſand, chalk, gypſum, or ferruginous earth, which are in too ſmall a quantity 
to effect a complete, but only a beginning or partial fuſion. Laſtly, a third kind 
of clays is firſt hardened by fire, and emails completely fultd. This laſt 
kind of clays evidently contains the largeſt quantity of the fuſible matters above 
mentioned. | | | | | 
From the properties of theſe three principal clays it may be concluded, that 
from clays alone three principal kinds of pottery may be produced. With the 
firſt kind of clay, pots or crucibles may be formed capable of ſuſtaining the moſt 
violent fire without fuſion, of containing melted metals, and even hard glaſſes 
not too fluid; but which, from want of ſufficient compactneſs, are incapable of 
containing during a long time in fuſion very fuſible ſubſtances, ſuch as nitre, 
glaſs of lead, glaſſes containing much arſenic, &c. by which ſubſtances their 
pores are pervaded. Theſe clays are employed advantageouſly for the formation 
of large pots or crucibles uſed in glaſs-houſes for containing hard glaſs, as 
bottle-glaſs. | | | | 
mw clays of the ſecond kind may be made crucibles and other potteries, 
_ commonly called ſtone-ware. Potteries made with theſe earths, when ſufficiently 
baked, are very ſonorous, ſo hard as to ſtrike fire with ſteel, capable of contain- 
ing all liquids, of which the former kind, from their poroſity, are incapable, 
and even reſiſt the action of nitre, glaſs of lead, and other fluxes, when the 
earth of which they are formed is of good quality : but their hardneſs and 
denſity, which prevent their ſudden expanſion and contraction, by the haſty 
application of heat and cold, make them liable to break in all On where 
they are ſuddenly expoſed to heat or to cold, as for inſtance, in a furnace through 
which a ſtrong current of air ee If this kind of pottery had not this incon- 
venience, it would be the beſt and moſt perfect for the purpoſes of ordinary life 
and chemiſtry, Notwithſtanding this inconvenience, it is the only pottery that 
is applicable on many occaſions ; but then all poſſible care muſt be taken to pre- 
vent its breaking, by a very gradual application of heat and cold, and by pro- 
tecting it from currents of cold air. | n 
With the fuſible clays may be made many kinds of veſſels, which are cheap, 
as they require little fire to bake them; for all this kind of pottery is but ſlightly 
baked.; whence its texture is coarſe and porous. Some utenſils are made of this 
pottery without glazing, as foot-ſtoves, &c. But in general they are covered 
with a glazing, without which, water or other liquids would paſs through their 
pores. Some of this pottery, which 1s finiſhed with more care, is covered with 
-a white.enamel, which makes it very neat and like porcelain. This is called 
DErrr WARE, which ſee. Other coarſer potteries of this kind are glazed 
with glaſs of lead mixed with metallic calxes, or fuſible coloured earths; from 
which they receive various colours. This is the ordinary pottery. is 
A fine kind of pottery is. made of white.clays, or of ſuch as whiten in the fire, 
the ſurface of which is vitrified by throwing into the furnace, when the ware is 
| LSE | 48 „ e 
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ſuficzently baked, ſome common ſalt and filt-petre. This pottery is called 
Engliſh ware on the continent, becauſe the firſt and beſt was made in England. 
It is white, fine, well baked, and has ſome ſmall degree of tranſparency when 
thin; ſo that it is intermediate betwixt porcelain and common ſtone- ware, and 


. 


may therefore be called a ſemi- porcelain. 


Keir affirms, that he has never ſeen any Engliſh ſtone-ware, that had the 
ſemi⸗ tranſparency and whiteneſs mentioned by Macquer. As the Engliſh ſtone- 
ware is compoſed of tobacco pipe clay and ground- flints, both which ſubſtances 
are perfectly unfuſible, ſingly or jointly, it cannot poſſeſs any degree of tranſ- 
rency. The uſe of the flints is to give ſtrength to the ware, ſo that it 
hall preſerve its form during the baking: whereas veſſels made of clay alone, 
though unfuſible by fire, and capable of acquiring, by having been expoſed 
to an intenſe heat, the hardneſs of the beſt porcelain ; yet wh they are hot 
and ſoft, they fink, by their own weight, ſo as to loſe the form given them. 
The proceſs of manufacturing this ſtone-ware, according to Dr. Watſon, is as 
follows: PREN * | | 
. Tobacco-pipe clay from Dorſetſhire is beat much in water: by this proceſs, the 
finer parts on the clay remain ſuſpended in the water, whilſt the coarſer fand and 
other impurities fall to the bottom. The thick liquid, conſiſting of water and 
the finer parts of the clay, is farther purified hy paſſing it through hair and lawn 
ſieves of different degrees of fineneſs. After this, the liquid is mixed (in various 
proportions for various wares) with another liquor, of as nearly as may be the 
ſame denſity, and conſiſting of flints calcined, ground and ſuſpended in water. 
The mixture is then dried in a kiln; and being afterwards beaten to a proper tem- 
per, it hecomes fit for being formed at the wheel into diſhes, plates, bowls, &c, 
When: this ware is to be put into the furnace to be baked, the ſeveral pieces of it 
are placed in the caſes made of clay, called ſeggars, which are piled one upon 
another, in the dome of the furnace : a fire is then lighted ; and when the ware 
is brought to a REPEL temper,. which happens in about 48 hours, it is glazed 
by common ſalt. The ſalt is thrown into the furnace, through holes in the upper 
part of it, by the heat of which it is inſtantly converted into a thick vapour; 
which circulating through the furnace, enters the ſeggar through holes made in 
its fide (the top being covered to prevent the ſalt from falling on the ware), and 
attaching itſelf to the ſurface of the ware, it forms that vitreous coat upon the 
ſurface, which is called its glaze. © | 5 
This curious method of glazing earthen ware by the vapour of common ſalt 
was introduced into England by two Dutchmen, near a century ago. It appears 
to be produced by a combination of the alkali with the filiceous earth or ſand of 
the clay. | | | | 
* The yellow or Queen's ware is made of the fame materials as the flint-ware ; 
but the proportion in which the materials are mixed is not the fame, nor is the ware 
glazed in the ſame way. The flint-ware is generally made of four meaſures of 
liquid flint, and of eighteen of liquid clay; the yellow ware has a greater pro- 
portion of clay in it; in ſome manufactories they mix 20, and in others 24 mea- 
ſures of clay with four of flint. Theſe proportions, if eſtimated by the weight of 
the materials, would probably give for the flint- ware about three cwr. of clay to 
one cwt. of flint, and. for the yellow ware ſomewhat more clay. The proportion, 
however, for both ſorts of ware depends very much upon the nature of * clay, 
which is very variable even in the ſame pit. Hence a previous trial muſt be 
* made of the quality of the clay, by burning a Kiln of the ware. If there is too 
| oY | | much 


kept ſo for ſome minutes. NT 1658 4 e 
Some potteries can ſuſtain a ſudden application of heat and cold ſufficiently 
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much flint mixed with the clay, the ware, when expoſed to the air after burning, 


glaze from che circulation of the ſalt vapour. | | 5 
This glaze, even when it is moſt perfect, is in appearance leſs beautiful than 
the glaze on the yellow ware. 1 C 
The yellow glaze is made by mixing together in water, till it becomes as thick 
as cream, 1121b. of white lead, 241b. of ground flint, and 6lb. of ground flint 
glaſs. Some manufactories leave out the glals, and mix only 80lb, of white 


is apt to crack; and if there js too, little, the ware will nor receive the proper 


lead with 20lb. of ground flint: and others doubtleſs obſerve different rules, of | 


which it 15 very difficult to obtain an account. . 
The ware before it is glazed is baked in the fire: by this means it acquires the 
property of ſtrongly imbibing moiſture; it is therefore dipped in the liquid 
glaze, and ſuddenly taken out; the glaze is imbibed into its pores, and the ware 
preſently becomes dry. It is then expoſed a ſecond time ro the fire, by which 
means the glaze it has imbibed is melted, and a thin glaſſy coat is formed upon 


its ſurface : the colour of this coat is more or leſs yellow, according as a greater 


or leſs proportion of lead has been uſed. The lead is principally inſtrumegtal in 
producing the glaze, as well as in giving it the yellow colour; for lead; of all 
the ſubſtances hitherto known, has the greateſt power of promoting the vitrifiea- 
tion of the ſubſtances with which it is mixed. The flint ſerves to give a conſiſt- 
ence to the lead during the time of its vitrification, and to hinder it from 
becoming too fluid, and running down the ſides of the ware, and thereby leaving 
them unglazed. . 5 e ee e 
The yellowiſh colour which lead gives when vitrified with flints may be wholly 
changed by very ſmall additions of other mineral ſubſtances. Thus, to give one 
inſtance, the beautiful black glaze, which is, fixed on one fort of the ware made 
at Nottingham, is compoſed of 21 parts, by weight, of white lead, of five of 
powdered flints, and of three of manganeſe. The Queen's ware at preſent made 
is much whiter than formerly... ge K. | OD 
Ihe coarſe ſtone ware made at Briſtol conſiſts of tobacco-pipe clay and ſand, 
and is glazed by the vapour of . ſalt, like Staffordſhire flint ware; but it is far 
r dr ode tle ar . 
Chaptal tried various methods to glaze pottery, and two among them ſucceeded 
well enough in his opinion to juſtify his publiſhing them. The firſt conſiſts in 


mixing the earth of Murviel, which appears to be a fuſible or compound clay, in 


water, and dipping the pottery therein: this done, they are ſuffered to dry; 
after which they are plunged into a ſecond water, in which levigated green glaſs 


is mixed. This covering of vitreous powder fuſes with the clay of Murviel, and 


the reſult is a very ſmooth, very white, and very cheap glazing. 
The ſecond method conſiſts in immerſing the dried Nai. Gene 
ſolution of ſea ſalt, and afterwards baking them. The trial which aptal made 


in his furnaces gave him reaſon to expect that this method might be uſed in large 


works. 8 | Se, 
Ne likewiſe obtained a very black glazing by expoſing pottery ſtrongly heated 
to the fumes of ſea-coal. He coated ſeveral. veſſels in this manner by throw ing 
a large quantity of coal in powder into a furnace, wherein the pottery was ignited 
to whiteneſs. The effect, he informs us, is ſtill more complete, when the 
chimneys or tubes of aſpiration of the furnace are at that moment cloſed, and 
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welt for the uſes of a kitchen, and are therefore called fire-warez but theſe are 
always the coarſeſt, leaſt baked,” and the glazing of which is the ſofteſt. They 
alſo do not laſt: long when much uſed; for it is abſurd to ſuppoſe, as ſome 
perſons do, that pottery may be made capable of ſuſtaining fire like a metal 
veffel. We are certain, that the beſt of this kind which are employed for this 
purpoſe, break as ſoon as they are put upon the fire. They do not indeed break 
ſo as to feparate in pieces, or even to let liquors paſs through them; but many 
ſmall cracks are formed, which we may be affured of by the crackling heard 


upon their being firſt fer on the fire, by the many cracks which may be perceived 


in their glazing, and by their ceaſing to ring when ſtruck, after they have been 
once heated. Each time that theſe veſſels are ſet on the fire, many ſmall imper- 
ceptible cracks are formed in them, which by frequent uſe become ſo numerous, 


that the veſſel may be broken by the leaſt force. Thus all the difference betwixt 


the potteries Which are intended to be uſed on the fire, and the good ſtone- ware 
which is not intended for that purpoſe, is, that this latter kind may be broken at 
once, when heated and cooled carelefsly, whereas the former is broken by de- 


grees. Neverthelefs the fire · ware is uſeful,” as it can ſerve for a ſhort time. 


Tobacco: pipes require a very ſine, tenacious, and refractory clay, which is 
either naturally of a perfectly white colour, or, if it have ſomewhat of a gray 
caſt, will neceffarily burn white. A clay of this kind muſt abſolutely contain 
no calcareous or ferruginous earth, and muſt likewiſe be carefully deprived of 


any ſand it may contain, by waſhing. It ought to poſſeſs, befides, the capital 


property of ſhrinking but little in the fire. If it ſhould not prove ſufficiently 


ductile, it may be meliorated, by the admixture of another fort. Laſt of all, it 


is beaten, kneaded, ground, walſlied and ſifted, till it acquires the requiſite de- 
gree of fineneſs and ductility. Dan effifort; 1642 15350 i rvfel 94; „ 
When aſter this preparation the clay has obtained a due degree of ductility, 


it is rolled out in ſmall portions to the uſual length of a pipe, perforated with a. 


wire, and put, together with the wire, into a braſs mould rubbed over with oil, 
to give it its external form; after which it is fixed in a vice, and the hollow part 
of che head formed with a ſtopper. The pipes thus brought into ſorm are 


cleared of the redundant clay that adheres to tlie ſeams, a rim or border is made 


round the head, they are then marked with an iron ſtamp upon the heel, and 


their ſurfaces ſmoothed and poliſhed. When they are well dried, they are put 
into boxes and baked in a furnace. In the Dutch manufactories, theſe boxes 


conſiſt of conical pots made of clay, with conical lids, with a tube paſſing 
through the middle of them, by which the pipes are ſupported; or elſe they are 
long clay boxes, in which the- pipes are laid horizontally, and ſtratified with 


fragments of pipes pounded ſmall. 


Laſtly, the pipes, when baked, are covered with a glazing or varniſh; and 
afterwards rubbed with a cloth. This glazing confiſts of a quarter of a pound 
of ſoap, two ounces of white wax, and one ounce of gum-arabic ox r gacanth, 
which are all boiled together in flve pints of water for the ſpace of a few mi- 
nutes. | 1856 | | WED 20H 

All the operations where great heat is Employed require veſſels of - baked 
earth; becauſe theſe alone can ſuſtain at once the action of violent fire and of 
chemical ſolvents. Veſſels made of good baked elay eminently — — 
two qualities, and are the beſt which can be employed in chemiſtry ; but as they 
have the inconvenience of breaking by ſudden application of heat and cold, and 
as many operations do not require veſſels ſo denſe, mixtures of earth have been 


uſed, 


many 
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uſed, of which crucibles are made, capable of being rendered ſuddenly. red hot, 
and ſuddenly cooled without breaking, and ſufficiently denſe to contain metals 
and other matters in fufion during a long time. Tbe beſt crucibles of this kind 
are brought from Heſſe in Germany. Theſe crucibles are made with a good re- 
fractory clay, mixed, according to Pott, with two parts of ſand of a middling 
fineneſs, from which the fineſt part has been fifted. The mixture of ſand with - 
clay produces two good effects; the firſt, to make the clay leaner, as it is 
called, and thus to prevent the clay from cracking by the contraction it ſuſtains 
during i its drying; and ſecondly, to prevent its acquiring too great cloſeneſs and 
compactneſs of texture by being baked. Thus we obtain crucibles moderately: 
denſe, capable of containing metals and other things in fuſion, and erge- leſs 
ſubje& to break by heat and cold than thoſe made of pure clay. 23 | 

The particles of the ſand mixed with clay in this compoſition for — wt 
oeught to be rather of a moderate ſize than very fine; becauſe, as Pott remarks, 
the former renders the crucibles much leſs apt to crack than the latter. In the 
fecond place, that chemiſt forbids the uſe of ſand, flints, or other earths of that 
kind, in the compoſition of crueibles intended to contain glaſſes or. r 8 
matters a long time in fuſion ; becauſe. theſe vitreous: matters act u | 
flints, and all theſe called vitrifiable. earths ; Mars means cheſe-eracibles ae - 
foon- penetrated and melted... - A Hud linen III fr 

This inconvenience is prevented, aud 3 obtained from a mixture 
of ſand are procured, by ſubſtituting to the ſand a good baked: clay in: groſs p.). 
der. In this manner are made the pots which contaia the vitrifiable materials in 
glaſs-houſe-furnaces, ſome of which. reſiſt the continued fixes employed there dur - 
ing three weeks or a month. The pots indeed uſed in glaſs- houſes frequently - 
ſuſtain a conſtant fire during ſeveral months, and ſometimes ev En e. They 
become gradually more and more ae the glaſs: or. dux wontaned com ry angel 
ſolving them thus ſlowly. | Taq lent ni 10 bollon ei: 

The quantity of burnt clay in cher compoltiver fars erucibles varies in propor- 1 
tion to the nature of the crude clay from 1, 2, 25, or even chtee parts of che for- 
mer, to one of the latter. In general, the ſtronger, more tenacious and com- 
pact the crude ay is, the larger de ol burnt 1 e to bèe mixed 
With it. f Sr8 yo EW. $01 Dio 
The crucibles- made in F rande are pub on abe lade principles. T hey 
are made of clay mixed with broken butter. pots, which are a ſtone· ware made in 
Normandy and Picardy. Thefe crucibles reſiſt admirably well ſudden heat and 
cold, and they would be excellent if the crude clay which enters into their compo- 
fition was capable of reſiſting a violent fire: but this clay being mixed with mar 
tial and pyritous matters ſwells in the fire, and begins to melt. Beſides, theſe 
crucibles owe their good quality of not breaking by ſudden application of heat 
and cold to their little denſity, which is attended with this 1 inconvenience, that 
they are peſſetgable by very fluid matters. 

We may from what has been ſaid perceive the difficulty, perhaps-the impoſſ- . 
bility, of making perfect crucibles. Pott has made ſo many experiments on this 
fabject, that he ſeems to have exhauſtM it. The baſis of all his compoſitions was 
clay; but this he mixed in different proportions with metallic calxes, calcined. 
bones, calcareous ſtones, talks, amianthus, aſbeſtus, pumice-ſtones, tripoli, and 

2 from none of which did he obtain a perfect compoſition, as may 
be ſeen from his Diſſertation: hence it may be concluded, that we muſt have in 
our laboratories crucibles of different kinds ſuitable to the ſeveral . I» 

arts. - 
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Paris crucibles, when the matters contained are not too 1luid, and the fire is 
tot too ſtrong; Heſſian crucibles, when ſimilar matters are to be ex poſed to 
à violent heat; and crucibles of baked clay, for vitreſcent matters and pene- 
-trating fluxes. eee e ; TIT e, 
Cirucibles may poſſibly be made better than any hitherto known, and of 
more extenſive uſe. The effential point is, to obtain a very refractory clay free 
from pyritous matter and ferruginous earth, from which the ſand muſt be waſhed. 
This muſt be mixed with two or chree parts of the ſame clay baked and pounded 
groſsly; and of this mixture or paſte crucibles muſt be formed in moulds, and 
baked in a very ſtrong fire. As retorts and cucurbits are deſigned for the diſtil- 
lation of liquors generally very corroſive and penetrating, they ought to be 
made of ſtone-ware. | le 11 918 110 
To the above obſervations on crucibles, which are extracted from Macquer's 
Dickionary, I ſhall add ſome farther extracts made by Keir from Pott's Diſſer- 
tation above quoted. ; n TER LAS $4 34894 . ; 
I. Crueibles made of fat clays are more apt to crack, when ſuddenly expoſed 
to heat, than thoſe made of lean or meagre clays... Meagre clays are thoſe in 
which a conſiderable quantity of ſand is mixed with the pure argillaceous earth, 
and fat clays are thoſe which contain but a ſmall proportion of Find. 2. Some 
crucibles become porous by long expoſure to fire, and imbibe part of the con- 
tained metals. This inconvenience is prevented by glazing the internal and ex- 
ternal ſurfaces, which may be done by moiſtening theſe with oil of tartar, or by 
ſtrewing upon them, when wetted with water, powdered glaſs of borax. Theſe 
glazings are not capable of containing glaſs of lead. 3. Crucibles made of 
- buriit clay groſsly powdered, together with unburnt clay, were much leſs liable to 
crack by heat than erueibles made of the fame materials, but in which the burnt 
clay was finely powdered, or than crucibles made entirely of unburnt clay. 4. If 
the quantity of unburnt clay be too great, the crucible will be apt to crack in 
the fire. Crueibles made of ten ounces of unburnt clay, ten ounces of groſsly 
powdered burnt clay, and three drams of calcined vitriol, are capable of re- 
"mining melted metals, but are pervaded by glafs of lead. The following com- 
poſition is as good or better than the preceding: Seven ounces of unburnt clay, 
fourteen ounces of groſsly powdered burnt clay, and one dram of calx of vitriol. 
IT beſe crucibles may be rendered more capable of containing glaſs of lead, by lining 
their internal ſurfaces, before they are baked, with burat clay diluted with water. 
They may be further ſtrengthened by making them thicker than is uſually, done, 
ot by covering their external ſurfaces with ſome unburnt clay, which is called 
arming them. 5. The compoſition, of which crucibles the moſt capable of con- 
taining glaſs of lead were made, was eighteen parts of groſsly powdered; burnt 
Clay, as much unburnt clay, and one part of fufible ſpar, Theſe» crucibles: muſt 
not, however, he ex poſed too ſuddenly to a violent heat. 6. Crucibles capable 
of containing very well glaſs of lead, were made of twenty- four parts of unburnt 
clay, four parts of burnt clay, and one part of chalk; Theſe required to be 
armed. 7. Plame-alum powdered, and mixed with whites of eggs and water, 
being applied to the internal ſurface of a Heſſian crucible, rendered it capable 
of containing glaſs of lead during a long time. 8. One part of clay and two 
parts of Spaniſh chalk made good crucibles. The ſubſtance called Spaniſn 
"chalk is not a calcareous earth, but appears to be a ſteatites. g. Two parts of 
"Spaniſh chalk and one part of powdered tobacco- pipes made a good compoſi- 
tion for lining common crucibles. 10. Eight parts of Spaniſh chalk, as much 


burn 
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burnt clay, and one part of litharge, made ſolid crucibles. 11. Crucibles made 
of black lead are fitter than Heſſian crucibles for the melting of metals; but they 
are ſo porous, that fuſed ſalts paſs entirely through them. They are more tena- 
cious than Heſſian crucibles, are not ſo apt to burſt in pieces, and are more du- 
rable. 12. Crucibles placed with their bottoms upwards are leſs apt to be 
cracked during the baking than when placed differently. 13. The paſte of which 
crucibles are made ought not to be too moiſt, elſe when dried and baked they 
will not be ſufficiently compact: hence they ought not to be ſo mailt as to he 
capable of being worked on a potter's lathe, but they muſt be formed in braſs. 
or wooden moulds. See Pott's Diſſertation on Chemical Veſſels. 
Scheffer ſays, that the beſt crucibles cannot eaſily contain metals diſſolved hy 
ſulphur, in the operation of parting by means of ſulphur. See PAR NINe. He 
ſays, that they may be made much more durable and ſolid, by ſteeping them a few 
days in linfeed oil, and ſtrewing powdered: borax upon them, before they are 
dried. Mem. Sued. xiv. 1752. | i Joi vv ha: 
POWDER. This word ſignifies preciſely the ſame thing in chemiſtry as it 
does in common life. Any ſolid matter divided into ſmall particles not ad- 
herent to each other forms a powder. When any; ſubſtance! is. pulveriſed, the 
number of ſurfaces or quantity of ſurface in the whole will obviouſly be greater 
the finer the powder. Various contrivances are in daily uſe. to pulveriſe different 
bodies. The peſtle and mortar is uſed in che operation of pounding. The cir- 
culation of two mill-ſtones againſt each other, with grooves cut in the face of each 
to admit the ſubject of action, is uſed in the operation of grinding. By an hard 
ſmooth ſtone rubbed on the face of another, alſo ſmooth, trituration is effected; 
for which purpoſe water or ſome other fluid is added to the ſubſtance to be tri- 
turated. And laſtly, waſhing is uſed to ſeparate ihe ſmaller particles of powder 
from the larger or heavier; whether the latter be chiefly wanted, as in mine- 
works, or the former, as in waſhing emery and other fretting powders. 
Several chemical and a ſtill greater number of medical preparations are known 
by the name of powders. de! 12, ont ting” ates 74 bg ala 0 
POWDER OF ALGAROTH. This preparation is alſo called emetic pow- 
der, or mercurius vite. It is produced by adding water to the butter of antimony, 
and is a white calx of the ſemi- metal. In doſes from three to four grains it is 
violently emetic and purgative; but inconſtant in its effects, as are all the pre- 
parations of antimony which are not in the ſaline ſtate. Modern medical practice 
has rejected it. 5 55 | e 
POWDER, GUN. See Gun-rowDER. This powder is well made when it 
explodes with a bright clear flame, and does not ſoil the plane on which it is 
burned. It is alfo reckoned a good criterion, when a number of ſmall ſeparate 
heaps of powder are laid at a ſmall diſtance from each other, and ane being fired 
does not ſet fire to the reſt; becauſe this can only be done by ſmall grains of 
| powder or coal being thrown at a diſtance before they are completely burned. 
Such powder muſt therefore be flow and weak in its action. But the real force is 
beſt aſcertained from the mechanical effet. This is meaſured by filling a ſmall: 
inſtrument or piſtol called the powder proof, and firing it. The exploſion drives 
the index of a wheel through a greater or leſs number of diviſions, as the powder 
is ſtronger or weaker. Other inſtruments more eaſily compared with each other 
have been made, in which the explokon from a gun drives upwards, a plug or 
piſton loaded with an heavy weight, to heights which vary with the force. 2 
3 | i : 
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the deſcription of theſe is in ſome meaſure foreign to the general objects of che- 


mical ſcience. 35 
The analyſis of the chemiſt cannot ſhew whether the parts of gunpowder be 
intimately mixed as they ought to be to give it all its force, nor whether the ſaline 
matter has been partly ſeparated, or the coal rendered leſs inflammable by damp 
in the keeping. But it is nevertheleſs on many accounts defirable and neceſſary 
to know the component parts of particular parcels of this ſubſtance. For this 
purpoſe the nitre may be extracted by boiling in water, and its quantity aſcer- 
tained by evaporation and cryſtallization, or otherwiſe by drying and weighing 
the reſidue, which is the charcoal and ſulphur. From this reſidue the ſulphur may 
be burned off on a metallic plate by a gentle heat ſufficient only to make it ſmoke 
by day-light. The remainder will be the charcoal. | | le 
Robins, in his Principles of Gunnery, has ſhewn that the force of the hot elaſtic 
fluid extricated by the exploſion of gunpowder is nearly equal to a thouſand 
times the preſſure of the atmoſphere. This force is ſeldom applied to any of 


the arts of peace, on account of the expence. 
POWDER FULMINATING. See :FuLMinATIoON. | 
PRASE. A blueiſh chryſolite. See PRRCIeus STones, No. V. | 
PRECIOUS STONES. Under this article I ſhall colle& the general pro- 
perties and facts relating to the precious ſtones, in addition to the ſhorter notices 
to be found under their reſpective titles *. | 
Stones which are-highly prized for their external appearance, and on that ac- 
count denominated precious, are, 4. Diamond. 2. Ruby. 3. Sapphire. 4. Topaz. 
5. Chryſolite. 6. Beryl. 7. Emerald. 8. Hyacinth. 9. Amethyſt, 10. Gar- 
net. 41. Tourmalin. 12. Opal. And of inferior note are, 13. Rock Cryſtal. 
14. Cats Eye. 15. Hydrophanes or Oculus Mundi. 16. Chalcedony, 17. 
Moon Stone. 18, Onyx. 19. Carnelion. 20. Sardonyx. 21. Agates; and 
22. The Labradore Stone. | | | | 3952 
I. The Diamond. The chief mines of diamonds are in the Afiatic Peninſula 
on this ſide of the Ganges, towards the Gatte mountains, not only at Golconda, 
but in many other parts, as Coulour, Raolconda, Biſnagar, Nouſtafanagar, Par- 
teal, 'Latawar, Soumalpour and Malacca; ſome of which are now exhauſted : 
| beſides theſe, diamonds are found in the iſland of Borneo; and above all in 
Braſil, in the province of Serra do Frio, in the place called Cay de Marin, near the 
river Milho-Verde. See Bomare's Mineralogy, vol. i. and Rome de Þ Ifle's 
Criſtallographie, vol. ii. As to the ſoil or mine in which diamonds are found, 
M. Bomare ſays, that they are ſometimes found ſtuck to rocks, and in clufters 
like rock- eryſtals; but this ſeems to be very ſeldom the caſe. Tavernier ſays 
-tpage 327 of his ſecond volume), that they are found in a ſandy earth, and in 
the looſe earth that fills the clefts of ſome rocks. That their mines at Gani, 
otherwiſe called Coulour, where fix thouſand people were at work, are in a 
marſhy ground. At Soumalpour the diamonds are found in the bed of the river 
Gouel, whoſe waters are turned with great labour into another channel for this pur- 
poſe : and Engeſtrom ſays he was informed by very good authority, that the Bra- 
filian mines of diamonds are worked in the fame manner. At Borneo it is alſo 
in the river Succadan that diamonds are found, according to the ſame Taver- 


* Thavechiefly availed myſelf of the ſecond edition of .Cronſtedt's Mineralogy, and the authors 
_ quoted by Magellan in his Notes, ? | an 
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by But what this famous traveller ſays of certain diamonds which have a green- 
Iſh cruſt; is very remarkable. Theſe green diamonds burſt into pieces, either 
whilſt they are in working to receive a proper figure, or when in the act of being 
poliſhed on the wheel: and he mentions a large diamond, bought by a Jew 

named Edward, for which 25 thouſand piaſtres (about 300 pounds ſterling) had 
been offered when brought to Leghorn, that on being ſent to Venice, in order 
to be cut there, burſt into nine pieces whilſt poliſhing on the wheel. This con- 
veys, it ſeems, the idea of ſome ſimilarity between diamonds and the lachryma 
Batavica, which may perhaps be extended to all hard cryſtallizatiens like thoſe of 
gems. See GLass. fn e tors 


The ſpecific gravity of diamonds, according to Wallerius, is from 3, 100 to 


3,400: Haukſbee judges it to be 3,666: Ellicot, 3,519: Briſſon, 3,5212. 
Diamonds commonly cryſtallize into octoedral forms, which however are often 


found ſomewhat irregular, eſpecially when the furface inclines to cryſtallize, du- 


ring the ſhooting of the whole cryſtal, and alſo when ſeveral of them unite to- 
gether into a group; in which latter circumſtance the one hinders the other from 
- aſſuming its regular form. But the octoedral is not the only regular form which 
the diamond aflumes. Engeſtrom mentions a rough diamond in its native ſtate, 
ina regular cube, with its angles truncated or cut off 
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Diamonds of a dodecaedral form are not uncommon : thoſe of ' Malacca are 
rhomboidal and cubic: and fome have been found of fourteen, fides or planes. 
The ſubſtance of diamonds is lamellated, conſiſting of very thin plates like 
thoſe of talc, but extremely hard and intimately united, the direction of which the 
lapidary muſt difcover, not only to cleave the ill-ſhaped diamonds, but to cut and 
ſhape them properly. This laſt operation is performed by rubbing a diamond 
with another till it has the required figure. It is afterwards poliſhed upon an hori- 
zZontal wheel of ſteel, employing the fame powder that falls from their rubbings, 
with common olive oil. Such diamonds as have an irregular grain like the knots 
of wood cannot well be ſhaped :. and lapidaries call them diamonds” of nature. 
See Bomare's Mineralogy, p. 393, vol. i. The art of cutting diamonds was 
invented in 1476, by Louis de Berquen, a native of Bruges in the Auſtrian 
Netherlands. repos tt, ac 


Jeffries, in his Treatiſe on Diamonds, aſſerts very poſitively, that, upon 


the ſtricteſt examination, there is not leaſt difference between the beſt oriental and 
Braſilian diamonds. It is nevertheleſs aſſerted that ſome of the latter are not 
combuſtible. | | e e e 
There are diamonds of all coloars, though not deeply ſo, viz. ſome incline to 
the role colour, others to green, blue, brown, black: and ſome have black 
ſpecks. Tavernier ſaw one of this laſt kind weighing about 56 carats in the 
treafury of the Mogul; he ſays alſo, that the?mines of Carnatica, produce yellow 
and black diamonds : and Mr. Dutens ſays (page 13 of his Treatiſe) that he 
ſaw a black diamond at Vienna, in the collection of the Prince de Lichtenſtein, 


The diamond becomes phoſphoric, either by being expoſed to the ſolar rays, 


or by being made red hot in a crucible on the fire. When rubbed it becomes 
electric, and attracts ſmall pieces of ſtraw, paper, feathers, hairs of animals, filk, 
c. M. D*Arcet found, not on%z.that diamonds included in porcelain crucibles 
cloſe, or covered with perforated lids, and expoſed to the long and intenſe heat of 
a porcelain furnace, were perfectly diſſipated; but alſo, that this ſtone could in 
a few hours be totally volatilized with a much inferior degree of heat, by expoſing 


it in a coppel under the muffle of an eſſay-· furnace. In this latter experiment, 
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he obſerved, that the diſſi pation was gradual, and that it was effected by a kind 
of exfoliation, The diſſipation of diamonds expoſed in coppels was confirmed 
by Macquer, who further obſerved, that the diamonds were, before the diſſipation 
began, rendered by the fire brilliant and ſhining, as it were with a phoſphoric 
light. In order to determine whether the diffipation of diamonds was actually 
effected by their reduction into vapour, or by a combuſtion or other effect of air 
upon them, Meſſrs. Lavoifier, Macquer and Cadet expofed diamonds to intenſe 
heat in an carthen retort during ſeveral hours, but without any other effect than 
that their poliſh was deſtroyed, and about + of their weight diminiſhed. M. 
Mitouard put diamonds in a tebacco-pipe filled with pounded charcoal and accu- 
rately cloſed with late. He further ſecured the diamonds from accefs of air or 
flame, by placing the tobacco-pipe in a crucible to which another crucible was 
inverted and carefully luted. The diamonds thus ſecluded from external air 
having been expoſed to the moſt intenſe heat which could be excited in a well 
conſtructed furnace, were not thereby altered or diminiſhed. M. Mitouard was 
induced to believe, that the charcoal conduced to the preſervation of diamonds 
not merely by excluding the air, but by ſome peculiar. property, which he ſup- 
oſes may be the ſame as that by which this ſubſtance defends metals from de- 

ſtruction by fire. He was confirmed in his opinion by obſerving that diamonds, 
were not preſerved from the action of fire by furrounding them with powder of 
chalk, and of calcined hariſhorn, and including them in clofe veſſels, fo well 
as when the charcoal had been employed. Some chemiſts even thought that the 
perfect excluſion of air alone was ſufficient to preſerve diamonds, and doubted 
whether the balls and crucibles of porcelain employed by M. D*Arcet had ex- 
cluded the air with ſufficient accuracy. Indeed, in one of M. D'Arcet's own 
experiments, a diamond included in a ball of porcelain had reſiſted the action of 
fire. In order to aſcertain this queſtion, M. Cadet expoſed diamonds in covered 
and luted crucibles to the violent heat of a forge during two hours; by which 
operation the diamonds loſt only 4 part of their weight. He infers that the 
deſtruction of diamonds by fire in open veſſels is not a true volatilization, - but 
merely an exfoliation, cauſed by the fire expanding the air contained beiween the 
thin plates of which theſe ſtones confiſt, and that by this exfoliation or decrepi- 
tation theſe plates are reduced to fo fine a powder as to efcape obſervation. M. 
D' Arcet objected againſt the experiments of his adverſaries, that they were not 
of ſufficient duration to decide againſt his, which had laſted ſeveral days. He re- 
newed and multiplied his experiments, which confirmed him in his opinion ot the 
volatilization of diamonds in veſſels perfectly cloſed; and that this effect of fire 
on diamonds is not a mere exfoliation or mechanical ſeparation of the plates of 
which theſe ſtones conſiſt, he infers from the parts of the diamonds pervading the 
moſt ſolid porcelam crucibles without being perceptible, and from the luminous 
appearance firſt noticed by M. Macquer, and which was afterwards obſerved by 
M. Roux to be an actual flame. Some beautiful experiments have been lately 
made at Prague on the combuſtion of diamonds. (Annales de Chimie, for No- 
vember 1791.) To the diamond which is to be burned is faſtened a piece of 
iron wire, which is then made ted hot, and plunged into a jar containing dephlo- 
giſticated air. The fire from the iron wire ſpræads to the diamond, which burns 
with the greateſt vividneſs. Some diamonds, ſuch for inſtance as thoſe which 
come from Braſil, cannot be made to burn by this treatment. On account of the 
dearneſs of theſe ſub{finces, the experiments have not yet been carried to any 
great length; but Mr. Landriani hopes to prevail upon the Emperor to have them 
: Es . repeated, 
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repeated, with a view to aſcertain the quantity and quality of the reſidues, the al- 
teration which the air in which they are burned undergoes, and the cauſe of the 
great difference in the qualities of diamonds. For the value of diamonds, ſee 
Dramonps. | | | 
The jargon has been conſidered as a ſoft diamond, but is very different in its 
nature. See JaRGON, 4 | 

II. The Rusy. Red ruby. Adamas ruber. Rubinus. The ruby was 
formerly conſidered as of the ſame kind with the diamond; but latter experi- 
ments ſhew how widely diamonds differ from any other gems: by their conſtitu- 
ent parts. | | | 

. to Tavernier, vol. ii. p. 356, and Dutens, p. 23, all coloured 
hard ſtones are called rubies in the Eaſt Indian mines, adding to each its different 
colour for diſtinction ſake; but there are alſo ſome ſoft ſtones of this kind which 
they call bacan : and Wallerius, as well as Rome de I'Iſle, rightly aſſerts that the 
oriental (the hard and brilliant) rubies, ſapphires and topazes are the very ſame 
ſtone, the colour excepted. It is certain that they have the ſame form, and ſome 
are partly red, and partly blue, yellow, or quite colourleſs. As to their colour, it 
proceeds from the martial mixture which enters into their compoſition. Rubies 
are found in the Capelan mountain of Pegu, at Caos Ava, Biſnagar, Calicut, 
Cananer, Ceilan and Braſil. They are found in the ſands of rivers of a red 
colour, in an argillaceous earth of-a hard texture, and of a greeniſh colour; and 
ſometimes they are adherent to red rocks. RY SE age 
| Tavernier ſpeaks of 108 rubies. in the MoguPs throne, from 100 to 200 ca- 
rats, and of a round one of almoſt two ounces and a half; and Robert de Ber- 
quen ſpeaks of one of 244, another of 123, and another of 209 carats, 

Of rubies, according to Cronſtedt, there are four kinds. 1. The ruby of a deep 
red colour, inclining a little to purple. This is the carbunculus of Pliny ; but 
all red gems were ſo called by the ancients. Thoſe of a deeper colour are called 
almandini, according to Wallerius; and the jewellers call this the oriental ruby 
on account of its hardneſs and brilliancy. By the experiments of M. D*'Arcet the 
ruby does not loſe its colour in the greateſt fire: but Henckel, by means of a 
burning glaſs, ſoftened it ſo as to receive the impreſſion of a ſeal of jaſper. 
This ruby is the hardeſt gem after the diamond; and being rubbed becomes 
electric. 
Its ſpecific gravity, according to Bergman, is from 3, 180 to 4, 240. Accord- 
ing to Briſſon, it is = 4,283. | | 
Its texture is foliated like that of the diamond: it is fuſible with borax in a 
violent and long continued heat; and forms a tranſparent glaſs of a pale green: 
it does the ſame with microcoſmic ſalt : but with ſedative ſalt, or mineral or ve- 
getable alkali, the glaſs is opake and of various colours. See. the various expe- 
riments of Meſſrs. Bergman and Achard on this kind of gems, ihe 

A perfect ruby above 34 carats weight, according to Dutens, is more valuable 
than a diamond equally heavy: if it weighs one carat, it is worth 10 guineas ; 
if two carats 40 guineas ; if three carats, 1 50 guineas ; if fix carats, above 1000 

uineas. | | | 
- 2. The ſpinell ruby of a ponceau red, that is, of a bright corn-poppy-ſlower 
colour. PET | = 
. . Rome de Vile from Briſſon acquaints us, that the form of this ruby is octoe- 
- dral : its ſpecific gravity is 3,760, of that from Brafil 3,531. _ | | 
Theſe rubies are found in — og Sileſia, Bohemia, and ſonie in Braſil ac- 
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cording to Bomare and R. de Viſle. Their value, according to Dutens, is 
reckoned at the half of diamonds of the ſame weight. | 

Rabies are artificially made from topazes of Braſil, of a ſmoky appearance, by 
giving them a gradual heat in a crucible filled with aſhes, until it is red-hot. See R. 
de l'Iſle and Dutens, who quote the Hiſtory of the Royal Academy of Sciences 
of Paris for the year 1747. It was Dumielle, a jeweller, who communicated 

this ſecret to Mr. Guetard of the Royal Academy of Sciences at Paris. 
3. The balaſs-ruby, pale red inclining to violet. This is ſuppoſed to be the 
mother of rubies : it comes chiefly from Braſil, although ſome come likewiſe from 
the Eaſt Indies. The value of the balaſs-ruby 1s at the rate of thirty ſhillings 
per carat. Dut. ITE | Ps 9 8 
4. The rubicell, of a reddiſh colour. But authors do not agree in the cha- 
racters of theſe ſtones. | 
They come alſo from Braſil, but it is ſaid that their colour is loſt in the fire: 
if ſo, they muſt be of a different nature from the Braſilian topaz, which gets a red 
colour from fire, as has been already obferved. 

The rubino di rocca of the Italians, or rubinus rupium, according to Bomare, 
is a true garnet, of a deep red and violet, or of the amethyſt colour. What is 
called ruby of arſenic, or of ſulphur, is the realgar: the ruby of zinc is the red 
blend: and the ruby of ſilver is the red ſilver ore, &c. 

III. The Sarrnire. Sapphirus gemma. It is tranſparent, of a blue colour, 
and is ſaid to be the hardeſt next to the ruby, or diamond. 

The ſappbires in their rough and native ſtate cryſtallize moſt generally in two 
oblong hexagonal pyramids pointed at their tops, and joined at their baſis : yet 
they are ſometimes found of an hexagonal columnar form. In the fire they loſe 
their blue colour. 5 

Engeſtrom informs us, that he has found ſome of the deep blue ſapphires, 
and ſome of a milky colour, which, when looked through, varied their colours in 
the ſame manner as the milky blueiſh opals. This is however no reaſon why 

thoſe opals ſhould be marked under the name of ſapphire, and leſs ſo ſince there 
are alſo agates found of the ſame quality. This might rather give riſe to a queſ- 
tion, whether the name of milky or blueiſh opal is not to be conſidered as a vague 
term, ſince that principal quality is found in ſtones of a ſomewhat different nature, 
though they all belong to the flinty order. : | 

Sapphires are ſaid to be found in Alſatia, at St. Amarin; but accounts of this 
kind are in general not to be depended upon, as the fluors are frequently met 
with in collections and in the druggiſts' ſhops under the name of ſapphires, when 
they are of a deep blue colour; not to mention that the quartz is always termed 
a precious ſtone, whenever it is found clear and of a fine colour. The ſapphire 
zs faid to loſe its blue colour in the fire. Thoſe which are but little tinged, are 
called white ſapphires. The ſapphire is ſeldom found of a very deep blue co- 
lour, and free from parallel flaws which run through it. | | 

The fine hard fapphires, or, as jewellers call them, the oriental ones, are 
according to Engeſtrom of the ſame kind as the ruby and the topaz, their co- 
lour excepted. | | : 

The late King of France, as we are informed by R. de IIfle and R. de Berquin, 
had one with a yellow ſtripe of a fine topaz in the middle. Some are found half 
green and half red. This ſubſtance is foliated like the ruby ; thoſe from Puy in 
Auvergne ſeem to approach to the true ſapphire, by their form and ſpecific gra- 
vity ; but they loſe both their colour and 1 parency by fire, and 2 
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black and even vitrify, according to R. de Plile, which proves that they are of a 
different kind. | 

It is ſaid that ſapphires loſe their colour by fire, and remain ſo hard and tranſ- 
parent as to paſs ſometimes for diamonds. But Mr. Achard found that they are 


not altered in the leaſt by fire, in colour, hardneſs, or weight: however, theſe cir- 
cumſtances may not be common to all ſapphires. 


According to Bergman, the ſapphire is the third in hardneſs, the ruby being the 
hardeſt of all after the diamond: and according to R. de Pliſle it becomes electric 
by being rubbed. Its name was taken from Zargue, the place where they were 
found, according to Lemery, quoted by Bomare, But it is evident, ſays Engeſ-. 
trom, from Pliny (lib. 37. cap. 9.), that the ſapphire of the ancients was our 
lapis lazuli. | T FE 

Its ſpecific gravity, according to Bergman, is from 3650 to 3940; but ac- 
cording; to R. de I Ile the oriental is = 3,994 : the Braſilian 3, 1307: and that 
from Puy = 4,0769. The ſapphire when powdered is fuſible with borax, or 
with microcoſmic ſalt, into a tranſparent glaſs, as well as with magneſia alba. 
Bergman and Achard found nearly the-ſame reſults from the analyſis of this gem. 
They are found in the ſame place as rubies : and thoſe called occidental, are 
alſo formed in Siberia, Bohemia, Alſace, and Auvergne. Rome de Vile 
ſpeaks of one of this laſt place, which was entirely green or blue, according to 
the fide it was looked through. | 

Dutens informs us, that a good ſapphire of 10 carats is valued at 5350 guineas. 
If it weighs 20 carats, its value is 200 guineas ; but under two carats it may be 
valued by multiplying the carat at 10s. 6d. into the ſquare of its weight. | 

Sapphires are preferable to common rubies, for jewelling the pallets of eſcape- 
ments, and the holes of wheel-pivots, in aſtronomical watches and clocks, on ac- 
count of the homogeneous hardneſs of their ſubſtance : becauſe: there are red 
ſtones which are called rubies, but are not uniformly har. 

IV. The Tor Az. Topazius gemma. According to Pliny (lib. 37. cap. 8.), 
this gem took its name from an iſland in the Red Sea, where it was firſt found; 
but it is evident from his words that it was ſome kind of lapis ollaris, fuſible 
ſpat, or other kind of ſtone of a greeniſh-yellow caſt, that the ancients called 
topaz ; ſince he ſpeaks of a topaz, of a greeniſh colour, and four cubits large, 
viz. above ſix Engliſh feet (= 68,476 French inches = 72,978 Engliſh inches), 
which cannot be applied either to our topaz or to our chryſolite, as ſome pretend. 
It appears, however, from the following chapter of the ſame author, that our 
topaz was called chryſolite by the ancients, as its name indicates: but what he 
ſays of one Bocchus, who had ſeen one of thoſe gems of 12 Roman pounds 
weight, or 10,78 pounds troy, is not incredible; fince there is now a rough 
topaz in the Prince's cabinet at the Hague, of the ſhape of an egg, that is up- 
| wards of ſeven inches in length, and muſt conſequently weigh conſiderably more 
than the above. This topaz, which I ſaw many years 50 has the appearance 
of a pebble rounded by water. Its ſurface and colour reſembled roſin. A con- 
fiderable piece had been broken from one end, where the fracture appears vitreous 
and the ſtone clear. I ſuppoſe it muſt have been from trials with this piece, that 
its claim to the character of a topaz was aſcertained. 6 | 

The topaz, when rough and perfect, is ſold in a cryſtallized form. At 
Schneckenſtein in Saxony, theſe cryſtals are found of a priſmatical octoedral 
form, with no points, but flat, and with ſome facets at the top; perhaps the 
oriental topazes have another figure, 


Engeſtrom 
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© Engeſtrom mentions ſome rough Brazil topazes, which were in his poſſeſſion, 
and were priſmatical, and of a rhomboidal quadrangular figure, pointed at one 
end. It is very likely, that theſe, as well as many other cryſtals, may be pointed 
at both ends, when nothing has interrupted their cryſtallization. 

He mentions, beſides theſe, ſome fragments of other topazes in his poſſeſſion, 
which were likewiſe ſaid to be from the Brazils, all which were priſmatical, but 
plainly ſhewed that ſome are pentagonal, and others regular hexagons with 

Ints. 0 | 
D The topazes loſe their colour in the fire; but ſome of them turn red in a cer- 
tain degree of heat, and are therefore very much uſed inſtead of the pale rubies, 
and even are often fold as ſuch. * | The 1165 
According to R. de l'Iſle and Dutens, the topaz is of a lamellated ſtructure, like 


the other gems: it is the third in hardneſs after the diamond, and on being 


rubbed becomes electric. Its form is priſmatic of ſix or eight ſides, ending in 
two quadrangular pyramids. Some are ſtriated, ſome are of a rhomboidal figure, 
and ſome are even of a cubic form. | 
Their ſpecific gravity is from 3,460 to 4,560, according to Bergman; but 
according to Briſſon it is equal to 4,0106: and R. de l'Iſle informs us that thoſe of 
Brazil = 3, 536 5. | iT 
The topaz appears white when reduced to powder, melts eaſily with borax and 
lime; and when calcined is conſiderably altered, loſes its colour, and acquires 
weight. | : | 
| The beſt topazes are called oriental: they have the ſame properties as rubies 
and ſapphires, the colour excepted. - They are found in Pegu, Ceylon, Arabia, 
Egypt, and Brazil. 3550 8 | | 

' Thoſe called occidental loſe their colour, tranſparency, and hardneſs in the 
fire. The topazes from Saxony, though they are as hard as the oriental, agree 
with the occidental in their other properties. | | 

Experiments by fire have been made on the Schneckenſtein topazes by Mr. Pott, 
as may be ſeen in his Lithogeogneſia-. The rock of Schneckenſtein in the valley 
of Danneberg in Voigtland of the Upper Saxony, is about 80 feet high, and 
about three times as much in its baſe : it is as hard as the topazes themſelves, 
and its powder is employed in poliſhing them. N 

But we have ſome topazes from Brazil, whoſe ſubſtance is widely different, 
as they do not loſe their tranſparency nor hardneſs by fire; but even turn red 
like a fine ruby, and are ſold as ſuch. Thoſe from Bohemia are in large priſms: 
their colour inclines to the hyacinth : and ſome are colourleſs, as is the caſe with 
ſome fapphires. | | | | 
Tavernier ſpeaks of a very fine topaz belonging to the Mogul, of 1574 carats : 
and many others are known of a very large ſize. | 
The oriental topaz is valued by multiplying the ſquare of its weight in carats 
into 15 or 16 ſhillings; and the occidental one at the rate of five or 6x ſhillings, 

To the Schneckenſtein topaz Cronſtedt refers, 1. The pale yellow topaz, 
which is almoſt colourleſs, and is found at Schneckenſtein. 2. The yellow topaz 
from Schneckenſtein. 3. The deep yellow, or gold-coloured topaz, which is 
the oriental topaz ; and 4. The orange-coloured topaz. 
V. The CnrvysoLitt. See the article. 


. 


VI. The BeryL. This is a blueiſh-green topaz, which varies in its colours, 
and is called, when of a ſea-green. colour, the aqua marina, but when more 
green the beryl. | 3 | 

T According 
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According to R. de Þ'Ifle the aqua marina found by Pallas in the mountain 
Adontſcholo of Siberia, the Peru emerald, and the chryſolite from Brazil, are 
nearly the ſame, both in their form and in their ſpecific gravity. Briſſon ſays, 
that this laſt of the Siberian aqua marina is 2,7213. According to Sage, quoted 
by R. de l'Iſle, it does not vitrify in the fire, but becomes opake, and cracks 
in its ſurface. | 4 „ 

The great Saxon mineralogiſt, and ſuperintendant of the mines, M. Pabſt von 
Oheim, who has a very inſtructive collection, likewiſe poſſeſſes ſuch an octoedral 
aqua marina, on a piece of quartz druſe from Schneckenſtein, growing among 
ſome yellow topazes. It has no points, and the whole cryſtal has a flaw acroſs 
the priſm. | 

Mr. Dutens informs us, that the beryl and aqua. marina are tranſparent, and 
of a green blue colour : ſome jewellers erroneouſly call them by the name of 
oriental coralina. They come from Ceylan, from the ſhores of Euphrates, from 
the neighbourhood of mount Taurus, and from Brazil. 

Beryls are found in the ſtream-works in Saxony and Bohemia, in the form of 


pebbles, or round pieces. . | 
VII. The EMERALD. Lat. Smaragdus gemma. Swed. and Germ. Smaragd. 


Fr. Emerhaude. h 
The Romans called it the Neronian or Domitian gem. The Perſians and 
Indians call it pachac: and the Arabians zamarrut, from whence it is ſuppoſed 
the word fmaragdus is derived. | | | 
According to R. dePlſle, the oriental emerald is a true ſapphire of a green colour. 
The chief colour of the emerald is green, and it is tranſparent. In their 
rough or native ſtate, emeralds conſiſt of hexagonal columns, moſtly truncated 
at both ends. Engeſtrom informs us, that he had ſamples of both tranſparent 
graſs-green and light green colours, which in a gentle heat became colourleſs; 
but white and opake in a ſtrong fire, without the leaſt mark of any fuſion. | 
The ſame author obſerves, that when cryſtallized cockle or ſhirl 1s found of a 
green colour, tranſparent, and free from cracks or flaws, it is commonly called 
emerald by the jewellers, though it is generally of a deeper colour than the true 
emeralds, and alſo wants their luſtre ; and hence it is, that the cockle ſpar from 
Egypt is called the mother of emeralds. However it may be, this cockle was 
in ancient times faſhionable in Egypt, under the name of emerald, though at 
preſent it is not ſo much valued as the emerald of this (ſiliceous) kind. 53 
Cronſtedt is of opinion that the emerald is, or has been, a cryſtal of its own 
ſeparate principle, ſince in its qualities it differs both from the above-mentioned 
and from the rock cryſtal. This however he ſays he cannot poſitively aſſert, as 
he knows no more of it, than that it is the ſofteſt of precious ſtones, and that 
when heated it is phoſphoreſcent like the fluors. | | 
According to Wallerius, the emerald, when heated to a white heat, becomes 
of a deep blue, and phoſphoreſcent. It however recovers its green colour 
when cold. When pulverized it becomes white ; and melts with-borax to a 
very thin colourlels glaſs. 5 5 
Rome de Il'Iſle ſays, that it becomes electric by being rubbed. 
Its ſpecific gravity, according to Wallerius, is 2, 700, or 2,800. Briſſon 
makes it 2,7755: and Bergman from 2, 780 to 3,711. | 3 
Of emeralds there are two kinds. 1. The pale green emerald, which comes 
from the eaſt and from Peru. According to Brunnich, the figure of theſe 


emeralds is an hexagonal truncated priſm. Their baſis is a vein ot white quartz. 
7% | T 
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The fineſt druſe or cluſter of this kind is to be ſeen at Loretto in the treafure of 
the Holy Chapel near Ancona, conſiſting of more than 100 great and ſmall eme- 
ralds. A fellow to it is made by art, and both are preſents of the King of the 
two Sicilies, to repreſent two Mount Calvaries = © © © oo 

2. The dark green emerald. Theſe are columnar, and ſtriped longitudinally ; 
their colour is very dark, and they are hardly tranſparent. The points are gene- 
Tally broken off, though Davilla mentions one in form of a blunted triangular ' 
pyramid. There is one with a five-ſided pyramid in the Imperial cabinet at 
V jenna. Some of them, which muſt be ſele&ed by trials, have the properties of 
the tourmalin, of attracting aſhes, when they are laid on burning coals, and 
acquire a certain degree of heat; but Brunnich . ſays, he never could diſcoyer 
that they repelled them again. 8 
They do not attract fo ſtrongly as the tourmalin. The Prince of Noja, in his 
letter on the tourmalin, mentions the Braziſian emeralds among thoſe hard ſtones, 
which, when they are put into the fire, receive no electric power like the tour- 
malin : but he was poſſeſſed of, and tried, ſuch as really had not that quality. 
The celebrated inſpector of the Auſtrian mines, M. Jacquin, was a witneſs to 
the experiments of Brunnic .. n | | 

That which in ſome cabinets is exhibited as the matrix of the emerald, and 


Aid to come from Egypt, is nothing but a deep green cockle ſpar, of which 
colour we likewiſe find cockle, or ſhirl, in the iſland of Uto near Stockholm, 
and at Norberg, in the province of Weſtmanland. | | 
Mr. Mailet informs us, that in former times the beſt emeralds were found in 
; Pliny mentions (lib. 37. c. 5.) twelve kinds of emeralds: but from his words 
it clearly appears that many of theſe were different green ſtones, ſo called by 
the ancients. Theophraſtus ſays (page 65 of Hill's edition), that in the records 
of the Egyptian kings, mention is made of an emerald four cubits long, and 
three broad: and of an obeliſk compoſed of four emeralds, which was 40 cubits 
long, and from four to two cubits wide. Each Egyptian cubit, according to 
Paucton, is equal to 1072; French inches, or near 11 Engliſh inches. If theſe 
and like accounts of large emeralds are to be depended upon, we muſt think they 
were ſome ſparry fluors like thofe we have in Derbyſhire, or ſome green glaſſes, 
nike thoſe manufactured in England, which are as beautiful as the true emeralds: 
and of this Kind ſeems to be that large one kept in the Abbey of Reychenau 
near the Lake of Conſtance, mentioned by Rome de Iifle, page 246, vol. ii. 
of his Cryſtallography, which meaſures above two feet and a half in length. 
VIII. The HyacinTH. To the precious ſtones belong alſo the jacinths, or 
Hyacinths, which are cryſtals harder than quartz cryſtals, tranſparent, and of a 
fine reddiſh-yellow colour when in their full luſtrre. | 

The beſt hyacinths come from Arabia, Calecut and Cambaya. According to 
R. de l'Iſle and Dutens, they only differ in colour from rubies. They are called 
oriental, when very hard and brilliant; and they are then reckoned among 
topazes : but when they are ſoft, they belong to the garnet kind: thoſe from 
Compoſtella in Spain are of this laſt ſort. 5 On 

According to Dutens, the ſpecific gravity of this gem is 2,631 : but Rome 
de Vifle ſays that Briſſon found it be 3, 6873; and thoſe of Europe 3,760. _ 

Hyacinths are formed in priſms pointed at both ends; theſe points are always 
regular, with reſpe& to the number of the facets, being four on each point, 
but the facets ſeldom tarry: the ſides alſo which form the main body, or column, 
ME | | = 
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are very uncertain, both as to their number and ſhape; for they are found of 
four, five, ſix, ſeven, and ſometimes of eight ſides: and beſides this, the column 


or priſm: is in ſome ſo compreſſed, as almoſt to reſemble the face of a ſpherical ” 


facetted garnet. | 

According to R. de IIfle, they are of a dodecaedral form, like the garnet, but 
their angles are more obtuſe. | 

R. de l'Iſle and Dutens inform vs, that the jacinta la bella of the Italians is a 
garnet of this yellowiſh hue: but when it is more of a reddiſh colour, it is then 
called vermeille by the French. | 

According to Mr. Dutens too, the chryſolectre is a yellow-brown hyacinth, 
like honey, or amber, but very diſtinct from the above two by being leſs hard, 
and by not having any electric power. ü 

Theſe cryſtals loſe their colour, become white, and do not melt in the fire; 
by which qualities chiefly they may be diſtinguiſhed from garnets, which are 
likewiſe ſometimes found of a colour not inferior to the true jacinths. The red- 
diſh- yellow garnets from Greenland are ſold by the jewellers for jacinths; ſo are 
likewiſe the Eaſt Indian garnets of the ſame colour; and, what is ſtill more, 
there are ſome jewellers that do not know the true diſtinctions between a jacinth 
and a garnet at all, but buy and ſell the garnets for jacinths, when they are of, 
a fine reddiſh-yellow colour: this muſt in particular be awing- to the ſcarcity of 
the true jacinth. | ; | 

Cronſtedt had ſome jacinths in his poſſeſſion of a quadrangular figure, which 
did not melt in the fire, but only became colourleſs. This confirms what has 
been already mentioned about the jacinths above deſcribed. 3 

IX. The Au TRHTST. The amethyſts called occidental are of the ſame nature 
as rock cryſtals, and have the ſame gradations, viz. of a violet inclining to the 
purple or roſy colour, or inclining to the blue. They are very often ſemi : tranſpa · 
rent without any colour in one end, and violet towards the other. The beſt are 
found in the Vic mountains of Catalonia in Spain, and at Wieſenthal in Saxony, as 
well as in Bohemia, in Germany, in Italy, and in the province of Auvergne in France. 

Cryſtals within the geodes, or hollow agate, are, according to K. de Vile, 
very often found of an amethyſt colour, and ſome are very fine. 

What is now called amethyſt root, or mother of amethyſt, is but a ſparry 
fluor, of which there are plenty in Derbyſhire. Many fine ornamental pieces 
are made of this ſubſtance in different forms and ſhapes. Theſe ſpars are found 
in inſulated maſſes, ſometimes pretty large, but never in the form of large rocks. 

X. The GarneT. Lat. Granatus, Swed. Aecta or Klar Granat. French, 
Granat. Germ. Echter or Klarer Granat. See GARNET. ̃ 

The garnets of Bohemia, according to Cotes, have a ſpecific gravity of 4, 360; 
and thoſe of Sweden, according to the ſame author, 3,978. 

Their colour proceeds from the iron which enters into their compoſition; and 
M. de Sauſſure aſſerts, that even the fineſt oriental garnets attract the magnetic 
needle at a ſmall diſtance. | | 

The Syrian garnet is the fineſt and moſt eſteemed: It is of a fine red inclin- 
ing to the purple colour, very diaphanous, but leſs brilliant than the oriental 
amethyſt, It ſeems to be the amethyſtizontas of Pliny : the Italians call it 
rubino di rocca, and it is found in Syria, Calicutt, Cananor, Camboya, and 
Ethiopia. 

I) be fine garnet of a red inclining to a yellow colour is the ſoranus of the 
ancients, the vermeille of the French; and the giacinto gnarnacino of the Italians. 
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Is (ame is be Hom Sorian, or PETS 4 capital town Age Pegu, from whence 
wel gems are brought : : * they! have a browniſh tint, they are then called 
acinths. | 
” The occidental garnet is of a deep and dark red, and its bardneſs is leſs. 
However, ſome very fine hard garnets are found in Bohemia. Garnets are 
found alſo in Hungary, at Pyrna in Sileſia, at S. Sapho in the camon of Berne, 
in Spain, and in Norway. 

The garnet melts in the focus of a good burning glaſs into a brown maſs, 
which is attracted by the loadſtone, and this ſhews that iron enters conſiderably 
into its compoſition. 

Some garnets are found which contain a little gold. Thoſe called zingraupen 
by the Germans contain tin. | 

Magellan . thinks it probable, that the lapis alabandicus of Pliny (lib. 36. 
c. 8. Ywhich was black, and that other which he mentions of a deep Purple (lib. 37. 
c. 7.) among the gems, were both true garnets. 

XI. The TouzMalix. Aſhdrawer. Tourmalinus, lapis electricus. Trip 
in Germ. 


This is a Kind of hard ſtone, lately brought into notice by its electrical pro- 

perties. 
b This ſtone bbs been known in Europe Ende the year 1717 only, in which 
year Lemery firſt ſhewed it in the Royal Academy of Sciences at Paris.. Since 
that time it has been made more known: and the Dutch have ſpread it every 
where. Moſt of them are flat on one fide, and convex and poliſhed on the 
other. There are, however, likewiſe ſome rough ones like pebbles. Moft of 
them are tranſparent : and the Prince de Noja, in his letter to Count Buffon, 
affirms, that he likewiſe had an opake one. Brunnich informs us, that the largeſt 
he ever ſaw is in the cabinet of Mr, Steiglitz at Leipzig: its ze is nearly a ſquare 
inch, and its thickneſs two lines. Beſides this ſize it has a very remarkable qua- 
lity. When you look through the two largeſt ſurfaces, which are but two lines 
alunder, it appears wholly) opake; but covering theſe, and looking through the 
{mall ſurfaces which are near twelve lines aſunder, it is quite pellucid, which is 
ſuppoſed to ariſe from rhe peculiar texture of the ſtone, but may be owing to a 
want of- poliſh or. opacity at the larger ſurfaces. It is flat on one fide only. We 
know nothing of the ſpot where the tourmalin is generated. Æpin and Berg- 
man have written the lateſt diſſertations upon it, and mentioned all its electric 
qualities. Dr. Pallas ſhewed Brunnich a tourmalin, which was perfectly like the 
others in colour, hardneſs and tranſparency, but would not draw aſhes. Wilſon 
affirms, that when a tourmalin is made red hot, and kept in a violent fire for half 
an hour, it does not loſe its colour; but if it be cooled of a ſudden in water, it 
loſes its eleAric quality for ever. 

The form of the tourmalin is a priſm of nine ſides of different breadth, 
moſtly. truncated, and ſeldom terminating in a pyramid at each end, which 1s 
either compoſed of three pentagons, or of nine triangles. | 

When heated in the fire, it gives ſigns of contrary electricity on the two op- 
poſite ends of its priſmatic form. See Prieſtley's Electricity. 

Profeſſor Bergman found ſeveral opake ſchoerls of Sweden to poſſeſs the 
fame electric qualities of the . but could not find any pellucid ones 
with the ſame property. 

Many of thele ſtones are not in the leaſt electric. However, on being rubbed, 
ny become 8 in their ſides, 5 other diaphanous gems, wi 

| e 


29 22 are 1 as hard as the topaz, wat ſtrike * * ſteel. | P 
ey melt by themſelves in a ſtrong fire,” though with difficulty: © 2) INE 1 
With the microcoſmic ſalt they melt perfectly! but only in part with berax. 

Wich mineral alkali, they are divided into a kind of powder. | 

The three mineral acids diffolve them, when firſt reduced to a powder. 

They bear a greater ſimilarity to ſchoerls than to any other ſtone : but their 
com ponent parts ſhew that they may be ranged with propriety in this place, along 
with, other precious ſtones : as the argillaceous earth is alſo the moſt err in 
their compoſition. 

The oriental tourmalins are found in the iſland of Ceylon. They ars tranſ- 
parent, of a dark brown- yellow: and their ſpecific gravity is Font 3.062 'to 

329 b 
: Thoſe from Brazil are tranſparent, and for the moſt part ea Sat: there are 
alſo ſome red, blue and yellow; their ſpecific gravity is from 3,0% 5 to 35180. 

Thoſe from T yrol are of ſo dark a green as to appear opake. Their fpecific 
| gravity is about 3,050. Theſe are found in beds of ſteatites and Tapis ollaris 
among the micaceous veins, falcs, and hornblende of Schneeberg, Jurzagl, 
and Zillerthal, in the mountains of Tyrol. 

Thoſe from the mountains of Old Caſtile in Spain are tranſparent, ue" have 
9% ſame properties as the preceding. RE Des 

XII. The Oear.. See Or AI. Won a99d 251 e ed 15 
„ Rock CRYSTAL, See Carotid Reer; alfo Q#kk ee! | LES 

XIV. The Cat's Exz. See the article. ee 

XV. The Hr DROPHA NES, or Ocurys Mundi, ' See PE OT TION 


XVI. The ChalckDORx. See the article. ee 1840 
i PIOP* ono 5:oqo gebud Alwoail od 26d crow 
XVIII. The Ox xx. Ditto. i "il SD ASLOU URS Aren wardls © (7456 of Þ- 


XIX. The,CarNneLiON. Ditto, Par 2M 10 adage 46) 75 

T3 hs SARDONYX. This is a mixtufe of the Aae and nr, 
ſometimes ſtratum - wiſe, and ſometimes confuſedly blended, or mixed together. 

f this ſtone there are two kinds. 1. That which is ſtriped with white and 
red ſtrata: this ſerves as well to cut in cameo, as the onyx. 2. The White with 
red dendritical figures. This very much reſembles that agate which is called 
the mocha-ſtone, 5 with this difference, that the figures are of a red eln in 
this, inſtead of black, as in the mocha- ſtone. 
According to Cronſtedt, there is no real difference berech the onyx; "OY 
ons te lony, fardonyx and agate, except in ſome inexplicable degree of 
nels... :..- 

XXI. The Acatz. This name is given to flints which are variegated ' with 
different colours, promiſcuouſly blended together; and they are eſteemed in 
Ren. to their mixture of colours, their beauty and elegance. Herice alſo 
1 8 obtained a variety of names, moſt of which are from the Greek.” 
Lear the bridge over the Mulda, not far from Freyberg in Saxony, 4 ced and 
White agate breaks in veins. . This is called coral-ſtone' in Italy. The agate of 
Rochlitz in Saxony is the molt celebrated, and is found in globules which have a 
kind of cruſt about them. 

As it ever was, and muſt be very difficult to give intelligible deſcriptions of 
colours, we are for that reaſon quite at à loſs to underſtand the meaning of the 


"OR in this reſpect; but, indeed, it is of little bo, iron i as WE os to 
S have 
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have the ſame right, under the ſame circumſtances, of inventing new names for 
them; and that in whatever languages we pleaſe, The following is a deſcrip- 
tion of ſome few varieties of thoſe which at preſent are the moſt common. | 

I. Brown opake agate, with black veins, and dendritical figures, which is the 
Egyptian pebble. = 1 5487 e 


2. Of a chalcedony colour, Achates calcedoniſans. 3 
3- Semi- tranſparent, with lines of a blackiſh · brown colour, and dendritical 
figures, which 1s the mocha-ftone. . e JO 
This is much eſteemed, and makes a valuable part of fome collections, where 
it has a place chiefly for the ſake of its figures, reſembling vegetables, animals, 
&cc. which however are often improved by art. ROT n 
4. Semi-tranſparent with red dots, Gemma divi Stephani. When the points 
are very minute, fo as to give the ſtone a red appearance, it is by fome called 
f Sardea. 0 2 APE | | | 
5. Semi-tranſparent, with clouds of an orange colour. 
6. Deep-red, or violet, and ſemi-tranfparent, 
7. Of many colours, and variegated; 
S. Bek. EEE | | 
There are in Europe great quantities of moſt varieties of agates, particularly 
at Oberſtein in the Palatinate, where they are cut and poliſhed ; but they are 
| likewiſe found in every part of the world. According to Cronſtedt, there is not 
as yet more than one ſpecies of agate found in Sweden, namely, at Gaſebeck in 
the province of Skone, which is of a white and deep red colour. 
XXII. The LaBrADor STonE. See the article. e 8 
PRECIPITATE, AND PRECIPITATION. When a body diffolved in a 
fluid is either in whole or in part made to ſeparate and fall down in the concrete 
ſtate, this falling down is called precipitation, and the matter thus ſeparated 
is called a precipitate. The form of precipitates is uſually pulverulent. We 
Fee from this explanation, that the terms precipitate and precipitation relate 
merely to the manner in which any product is obtained, and not at all to its 
component parts or properties. But as the effects denoted by theſe expreſſions 
' continually occur in chemical operations, the words are much and uſefully 
applied. | | | | 
| "The moſt uſual effect of precipitation is feen when a compound ſubſtance 
being ſuſpended in a ſolvent, another ſubſtance is added which unites with one 
of the principles of the compound, and ſeparates the other: and this being in- 
ſoluble in the fluid, falls down. See ATTR ACTION. As precipitations require the 
preſence of a fluid, and as moſt ſubſtances may be rendered fluid by fire, it 
naturally follows, that two kinds might be diſtinguiſhed, namely, in the dry and 
in the humid ways. Of precipitations in the dry way ſome inſtances may be ſeen 
in the Schemes of Electric Attraction of Bergman, p. 187, and under the article 
'BLow-P1PE. But the terms are ſeldom applied to dry operations; and all the 
products properly called precipitates are produced in humid proceſſes. | 
Since the inſolubility of the matter which falls down is a condition with- 
out which precipitation does not enſue, and is the only condition required 
to effect it, we might call the ſeparation of ſalts and other bodies from their 
folvents by evaporation, by this name. But this is not uſual, as the word 
implies a ſpeedy feparation. Chemiſts are accordingly habituated ſo to apply 
it. When a precipitation takes place ſlowly, they frequently uſe the _ de- 
| | poſition. 
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poſition. Thus the matter ich falls quickly is ſaid to, be precipitateds put 
they ſay a depoſition takes place when the change is not effected but during 
many hours or days. is 16516 a io: Se er EE 3 | 

The caſes of ſimple and compound precipitations are very perſpicuouſly 
treated of by Bergman, in his Eſſay on Metallic Precipitates, from the latter 
part of which work I ſhall extract the ſubſtance, only altering ſo much of the 
language as renders the explanations more peculiarly adapted to the theory of 
phlogiſton than to the pneumatic theory, and rendesing it ſuitable to either by 
uſing general terms expreſſing the ſimple matter of faat. 

There are different methods by which diffolved metals may be. ſeparated. from 
their ſolvents ; and the appearance and nature of thoſe. precipitates are occaſion- 
ally varied in a very ſingular manner. Some of the moſt remarkable are thus 
enumerated by Bergman: | | S 

All metals may be precipitated by alkaline ſalts, which by their ſuperior 
power of attraction ſeparate them from their ſolvents; but the differences of theſe 
alkalis, with reſpect to their nature and preparation, .progyce different characters 
in the precipitates. . | No es Ye 

With the cauſtic fixed alkali the calces fall almoſt entirely pure, but loaded 
with water, and the matter of heat, which according to Bergman is expelled from 
the alkalis by the acid. The weight is found to be increaſed by the water, and 
perhaps by the matter of heat; but yet leſs than by the aerial acid, or fixed 
air, when preſent. Be „ „ 

With the aerated or mild fixed alkali, by means of a double decompoſition, 
the aerial acid unites to moſt calces. The vegetable alkali, completely aerated, 
precipitates a white calx from ſalited mercury; but the mineral alkali does not 
poſſeſs that property, becauſe it cannot hold a ſufficient quantity of aerial acid or 
fixed air for that purpoſe. FCC „ 

The volatile alkali, which naturally contains inflammable air (See ALk Alt 
VoLATILE), ſometimes partially reduces the precipitates: it throws down a black 
or white precipitate of mercury; nay, makes the orange-coloured calx white. 
Gold receives from this precipitant its fulminating quality. See Gol). 

The alkali, which is commonly called phlogiſticated, generally precipitates 
metals with an increaſe of weight, as Macquer firſt proved. 1 

The acids frequently occaſion precipitates, from various cauſes. 

By ſtronger elective attraction, ſilver, mercury, and lead are taken from the 
nitrous acid, by the addition of the marine or vitriolic. Theſe acids form with 
the metals new compounds, which are difficult of ſolution in water; they are there- 
fore precipitated in greater or leſſer quantity, according to circumſtances. 

The nitrous acid decompoſes the marine ſolutions of tin and antimony by cal- 
cining them beyond that point in which they are ſoluble by acids. | 
 Alkalis ſaturated by acids, which are called neutral ſalts, ſometimes diſturb 
metallic ſolutions; either | 
By means of a double elective attraction: all thoſe which contain vitriolic or 
marine acid decompoſe ſolutions of filver,, mercury, or lead, in nitrous acid, and 
precipitate the metals; or | 

By forming a triple combination: thus the vegetable, as well as volatile alkali, 
though ſaturated with vitriolic, nitrous, or marine acid, precipitates platina from 
aqua regia. If the mineral alkali forms the baſe, the neutral ſalt has no power 
— this tort. 13 ene] 

Some metallic ſalts can decompoſe others, and precipitate, their baſes. This 

| | | 1 | may 
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may happen when the acid is different in the two ſalts, or, what is more ſingular, 
even though it be the ſame. jo 215 190.29; 1v1t yo :5quo 
Solution of gold gives us an example of each of theſe two caſes. This, as is 
well known, is precipitated by martial. vitriol, the reaſon of which was firſt ex- 
plained by Bergman. Upon examining the precipitate carefully it will be eaſily 
underſtood : for this, when waſhed and dried, not only ſhews many reſplendent 
gold-coloured particles, but alſo unites with mercury by trituration, diffolves in 
aqua regia, but not in marine acid alone, together with other circumſtances which 
evince a complete reduction of the gold. Cryſtalliſed martial vitriol contains 
iron not much calcined, ſo that the calx of the gold may very eaſily be re- 
duced on the fame principles, as if metallic iron were preſent. That this is the 
true foundation of the proceſs, appears alſo from this, that the weight of the diſ- 
ſolved gold is preciſely recovered: it is alſo proved from this circumſtance, that 
ale vitriol containing iron more perfectly calcined, will not precipitate gold. It 
may reaſonably be enquired why the 6 eee aqua regia leaves ſuch a preci- 
pitate untouched, - The reaſon is, that the menſtruum is diluted and weakened 
by the quantity of water; for upon boiling it gently, fo as to expel the water, the 
menſtruum recovers its ſolvent power, and takes up the precipitate. - Bergman 
in the next place enquires into the origin of the purple precipitate.. 
That a ſolution of gold in aqua regia ſhould be precipitated by a ſolution. of 
tin in the ſame menſtruum, is of more difficult explanation: —in this caſe it is 
the ſame menſtruum that holds the two metals diſſolved; what then is the cauſe 
of the change? At firſt Bergman imagined that the tin had attracted a ſuperabun- 
dance of the acid, and taken it from che gold, which being therefore deſtitute of 
the proper quantity muſt neceſſarily fall to the bottom: but upon employing a 
ſolution containing ſuperabundant aqua regia the ſame precipitate was occaſioned. 
The cauſe was not therefore to be ſought in the menſtruum: he therefore exa- 
mined the precipitate itſelf. Its external appeararice ſhews nothing like the 
metallic ſplendor, but altogether reſembles a calx: it is eaſily found by its weight, 
that it cannot conſiſt entirely of gold; and in fact chemical examination diſcovers 
a conſiderable quantity of tin. It cannot be diſſolved by the marine acid alone, 
but, upon the addition of a little nitrous acid, is eaſily taken up: triturated with 
mercury, it ſcarcely unites with it. - Theſe: properties ſeem to indicate that the 
gold is fo far reduced, as to reſiſt the marine acid, unleſs aided by the nitrous ; 
but its earthy appearance, and its habits with reſpe& to mercury, evince that it is 
not in its complete metallic form. Bergman therefore offers the following con- 
jectural explanation. The ſolution of tin neceſſary for this operation muſt con- 
tain the metal as flightly calcined as poſſible, conſiſtent with ſolubility. This is 
dropped into a ſolution of gold very much diluted, by which means the tin is 
more readily diſpoſed to become calcined in a greater degree by the action of 
the calx of gold, which at the ſame time approaches nearer the metallic ſtate. 
Neither metal can then be retained by the acid, for the one is too much calcined, 
and the other too far reduced: they muſt both therefore of conſequence fall to 
the bottom, mixed intimately together. It is probable that, in this caſe, it is the 
cal x of tin which prevents the union with mercury. - elo 
Beſides, the metals precipitate one another after a certain order. This order 
is found to be the ſame in all acid menſtrua, as we have frequently had occaſion 
tO mention. | * 1 * 11 11 168 $74; ol 
But many irregular circumſtances occur in this matter, depending no doubt 
upon accidental circumſtances. The order is indeed conſtant, and never in- 
4 | verted ; 
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verted; zinc prevails over iron; iron over lead; lead over tin; tin over copper; 
copper over ſilver; ſilver over mercury, &c, : yet it ſometimes happens that a 
metal, which, according to the general rule, precipitates another, in its metallic 
ftate, from one ſolvent, precipitates it from another in the form of a calx; and 
from a third not at all. Some examples will illuſtrate this: zinc precipitates iron 
from marine acid in its metallic ſtate, but from the nitrous only in the form of a 
calx. Perhaps the calcination which enſues in the zinc may not be ſufficient to 
reduce the iron, which in the latter caſe has been much more calcined; or per- 
-haps, though leſs probably, the iron, though ſeparated in the metallic form, may have 
been afterwards calcined by the nitrous acid. Tin precipitated from marine acid 
by lead appears in the metallic form; but is not thrown down from nitrous acid ; 
and from vinegar is precipitated in form of a calx, even by iron and zinc: lead 
lets fall nothing from vinegar upon the addition of iron. Theſe and other ano- 
malies are expreſsly examined in Bergman's. Treatiſe on Electric Attractions, 
but in this place he only remarks that a ſmall exceſs of acid is neceſſary; and 
that without it no precipitation begins“: but a great ſuperabundance prevents 
that operation, by again diſſolving the precipitate; beſides, the weights of the 
precipitates and the diſſolved precipitants do not correſpond... 
The colours of the metallic precipitates are of conſiderable utility to be known 
and attended to. Bergman employed the mineral alkali, becauſe the degree of 
faturation of it with aerial acid is more conſtant. When he bad occaſion ;"E a 
cauſtic. alkali, he prepared it by a ſmall quantity of burned lime, in a cloſe, bottle 
the goodneſs of it was proved by its occaſioning no precipitation in lime water. 
For the preparation of Pruſſian alkali, fee that article. 
Gold diſſolved in aqua regia is precipitated by cauſtic. mineral alkali, almoſt 
black; by the acrated yellow; as alſo by the Pruſſian, unleſs fome iron be preſent, 
which frequently happens. As the whole of the gold is ſcarcely. ever precipitated, 
Bergman does not pretend to aſcertain the weights. ie end ad. ha. 
Neither the cauſtic nor aerated mineral alkali precipitates one half of platina, diſ- 
ſolved in aqua regia; the precipitate is of an orange colour, which on drying 
changes to a brown. An over proportion of alkali re- diſſolves the precipitate 
with a more obſcure tinge; indeed the precipitation is ſo imperfect that al kali 
ſaturated with acid ſeems to diſſolve it. The Pruſſian alkali does not precipitate 
the depurated ſolution, nor even make it turbid; but heightens the colour in the 
ſame manner as the exceſs of alkali does. ang AE Ip 
Silver diffolved in nitrous acid is precipitated white by aerated. mineral alkali; 
by the cauſtic, brown; and by the Pruſſian alkali, of an obſcure yellow; by 
the vitriolic as well as the marine acid, white; but the former precipitate conſiſts 
of more diſtinct particles, which grow black more lightly in the light of the 
ſun. ; | 8 
Salited mercury is precipitated red, or rather ferruginous, by aerated alkali; 
by the cauſtic, more yellowiſh, or orange. Nitrated mercury, prepared without 
heat, yields a ferruginous precipitate with mineral alkali; a black with cauſtic: 
when prepared with heat, it yields to cauſtic alkali an orange, or reddiſh yellow 
precipitate : by Pruſſian alkali it is precipitated from all acids white; which, 
when dried, becomes of a browniſh yellow. Salited mercury is very ſparingly 
recipitated by this alkali, The precipitate occaſioned by Pruſſian alkali is again: 
Aüflelved, if too much alkali be uſed. | | 


* This was firſt obſerved by the celebrated Gahn, 
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It has been ſhewn already, that a white precipitate may be obtained by aerated 

vegetable alkali, and the cauſe of this has been explained. 

Corroſive ſublimate muſt be very cautiouſly precipitated by cauſtic, as well as 
aerated fixed alkali ; for the part ſeparated may again be diſſol ved by a large 
quantity of water. If too much alkali be uſed, a new compound ariſes of a pe- 
culiar nature. | | 

Nitrated lead is thrown down white by aerated, cauſtic, or Pruſſian alkali. If 
too much alkali be uſed, the laft precipitate is diſſolved with a browniſh yellow 
colour. Vitriolated and ſalited lead is precipitated white. 

Nitrated copper, which in ſolution is blue, is precipitated of a bright green by 
aerated fixed alkali; by the cauſtic, of a grayiſh brown, which grows reddiſh by 
age. By Pruffian alkali, copper is precipitated of a greeniſh colour, which after- 
wards grows of a browniſh red, and upon exſiccation almoſt black. The aerial 
acid readily takes up a ſmall portion of copper during the precipitation, which is 
again depoſited by the heat of boiling. | 

Iron is precipitated green by the aerated fixed alkali, from vitriolic and marine 
acid ; this precipitate becomes of a browniſh yellow, eſpecially on drying ; with 
the cauſtic alkali it approaches more to black: in the precipitation ſome part is 
held in ſolution by the aerial acid, if the aerated alkali be uſed :- the Pruſſian alkali 
yields a dark blue precipitate. | 

Tin is precipitated white by every alkaline ſalt, even by the Pruſſian alkali ; 
but at length ſome blue particles, which are mixed, appear, ſo that the whole, 
when collected and dried, is of a light blue colour. That theſe blue particles de- 
pend upon iron is eaſily ſeen upon calcination, for they become ferruginous and 
obey the magnet. Bergman always found an admixture of iron in tin, 

Biſmuth 1s precipitated white by water and alkalis, particularly the former ; 
Pruffian alkali throws down a yellow powder, which being mixed with blue par- 
ticles, occaſioned by iron, at length appears green, This yellow ſediment eaſily 
diſſolves in nitrous acid. 8 2 
Nickel is precipitated of a whitiſh green by fixed alkalis; by the Pruſſian al- 
kali, of a yellow; and by exſiccation it is condenſed into a dark brown mals. 

Arſenic diffolved in acids, which prevent too great calcination, may, to a cer- 
tain degree, be precipitated white by the fixed alkali, even when phlogiſticated, 
but the ſediment is found ſoluble in water; yet nitrous acid, either alone or 
joined with the marine, generally calcines the arſenical acid, to ſuch a degree that 
it becomes unfit for ſeparation. Arſenic, diflolved in marine acid, with the ad- 
dition of a little nitrous acid depoſited a white ſediment ; upon the addition of a 
large quantity of Pruffian alkali, the ſediment was mixed with Pruſſian blue; 
this was diſſolved in water, and freed by frequent filtration from the blue particles, 
and at length, on evaporating to dryneſs, yielded a ſemi-pellucid maſs, 

Cobalt diflolved in acids is thrown down by fixed alkali, whether aerated or 
cauſtic, of a reddiſh blue, which colour on drying grows darker, eſpecially when 
the former alkali has been uſed. Pruſſian alkali throws down a powder of almoſt 
the ſame colour, which upon drying becomes of a reddiſh-brown. 

Zinc is precipitated white by aerated and cauſtic fixed alkali, as alſo by the 
Pruſſian alkali ; but this laſt, on drying, becomes of a citron colour. A ſmall 
portion of aerial acid may eaſily eſcape during the precipitation. | 

Antimony is precipitated white by alkalis. When the Pruffian alkali is uſed, 
there are almoſt always ſome blue particles precipitated, though the regulus had 


been 
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- been prepared without any iron. The operation muſt be cautiouſly conducted. 
otherwiſe ſome part may be taken up by the alkaline ſalt. 

Manganeſe, which is procured by reduction from common maggneſia nigra, ge· 
nerally renders ſolvents brown, and with aerated alkali yields a yello wich- brown 
ſediment ; with the cauſtic, one ſtill darker; with the Pruſſian a powder is ſ 
rated, at firſt blue, then a white, the mixture of which renders the maſs a dark- 
iſh, or rather a black-green. In order that the calx of the manganeſe may be 
obtained pure and white, the precipitate afforded by cauſtic alkali muſt be diſ- 
ſolved in pure vinegar; for there ſtill remains a quantity of undiſſol ved iron, which 
would be taken up by the aerial acid if preſent. This acetous ſolution contains 
ſcarcely any iron. That metal may alſo at firſt be ſeparated by a mall quantity of 
volatile alkali. | 
I) he common ſolution of the rogues is not perfectly nrecipitited: by . 
| alkali: and if the remaining fluid be left to evaporate ſpontaneouſly to dryneſs, 
grains of a metallic ſplender are depoſited on the glaſs, which are not unlike 
copper. Theſe are readily, though but partially, diffolved in nitrous acid; but 
upon the addition of zinc, nothing falls but the manganeſe, though at firſt it is 
a little reddiſh, With Pruſſian alkali, a yellow precipitate, reſembling pure man- 
ganeſe, falls, provided the ſolution has firſt depoſited the iron by ſtanding; but 
the recent ſolution yields a precipitate nearly the ſame as is obtained from the 
common regulus. The yellow ſediment is ſoluble in water.. 

A confiderable difficulty always attends the defcription of colours, becauſe the 
ſeveral varieties, which are almoſt innamerable, have no particular names. Co- 
lours are indeed ſubject to changes, but the ſmalleſt never occurs without ſome de- 
terminate cauſe ; they ſhould therefore be carefully obſerved, for we may always | 

learn ſomething, provided we conſider every thing with due attention. 
A due conſideration of the metallic precipirares will explain many” obſcurities 
in the fcience of chemiſtry. 

The firſt inquiry of Bergman relates to their weight. He examined only 
thoſe precipitates which are occafioned by acrated mineral alkali, cauſtic alkali, 
and Praffian alkali. The reſults of many experiments were rejected, as too 
vague and indeterminate ; but he expreſſes his hope that the reſt were better 
founded. However, upon refle&ing how difficult it is to-depurate and waſh 
completely the metallic ſediment, ſo that neither the alkali, the aerial acid, the 
water, nor any other extraneous matter ſhall adhere, he confiders them only as 
collections of the firſt terms of infinite ſeries, which converge very quickly. In 
order to obtain the neareſt poſſible approximation, he frequently repeated the ex- 
_ periments in the moſt accurate manner. In the following table 100 parts of the 


ele regulus are always ſuppoſed to be diffolved. N 
100 parts of Gold precipitated by aerated mineral alkali yielded 106 
— — — cauſtic — — 110 
mens — ——— Proſſian — 5 
— — — — martial vitriol — — 100 
— — Platina, ——— aerated mineral alkali— 34 
| — — — caſt — — 36 
—— — — Pruſſian 1 
— Silver, — acrated mineral alkali _ — 1329 
— — — cauſtic — — 112 
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— 
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134 
110 
104 


119 
132 
116 


143 
194 
158 
530 
225 
170 
590 
131 
130 
250 
130 
125 
180 
113 
135 
128 
250 


180 
160 
140 
142 
193 
161 
495 
140 
138 
138 
180 
168 
150 


Upon comparing theſe weights, a queſtion at firſt occurs concerning the cauſe 
of ſuch enormous differences ; and it 1s plain. that this cauſe muſt be fought for in 
the precipitates themſelves. The fixed alkali, ſaturated with aerial acid, when 
added to the ſolution, is taken up by the more powerful menſtruum, and the 
weaker is of courſe expelled, and is abſorbed by the calx, as it falls in greater 


uantity according to circumſtances, That this is actually the c 


ale is 


eaſily 
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eaſily demonſtrated :—let a bottle, containing a ſufficient quantity of nitrous acid, 
be accurately weighed ; let there be put into it by degrees, e. g. 132 parts of lead, 
precipitated by aerated alkali, and not only an*efferveſcence will be obſerved, _ 
which continues until the very laſt particle is diffolved ; but when the ſolution is 
finiſhed a deficiency of weight is diſcovered, which amounts nearly to 21, and 

which 1s indubitably owing to the extrication of aerial acid. But 132—21=111, 
a weight which till confiderably exceeds that of the metal. Upon diſtillation 
nearly 8 of water are diſcovered ; there yet remain therefore 3, which by violent 
heat are increaſed by 7; for 132 of the calx, well calcined, yield 110. The 
whole increment of weight then does not depend- upon the water and aerial 
acid. The fame thing is evinced from the confideration of the precipitate of lead 
by the cauſtic alkali, as it is evident that in this cafe there is no aerial acid; be- 
ſides, no efferveſcence accompanies the ſolution. If we ſuppoſe the quantity of 
water equal in both caſes, yer, even on this ſuppoſition, the whole exceſs is not 
accounted for, for 116 —=8=108.. Bergman thinks it probable therefore, that 
the matter of heat is attached to the calx, and reaſons as follows : This matter of 
heat is always preſent in cauſtic alkali; for when it is diffolved in the ſimple 
acids, heat is always generated. And again: 1ſt. The increment of weight can 
{ſcarce be conceived, without ſuppoſing an increment of matter. 2d. When the 
cauſtic alkali is employed, no other matter can be fuſpe&ted. 3d. The ſame 
cauſe is alſo preſent when the weight is increaſed by dry calcination. 4th. Let 
the heat occaſioned by the mixture of determinate portions of any acid and 
cauſtic alkali be marked upon a thermometer: let then an equal quantity of the 
ſame menſtruum be ſaturated with a metal ; afterwards, upon the addition of an 
equal quantity of cauſtic alkali, it will be found either that no heat is generated, 
or a degree very much Jeſs than before. Some of the matter of heat therefore is 
taken up and fixed *, which alſo generally makes the colours of the precipitates 
more obſcure, and in diſtillation with ſal ammoniac communicates to the vola- 
tile alkali the quantity that had been taken away. What has been ſaid of lead is 
alſo true of the other metals, a few excepted, which ſeem to take up little or-no 
aerial acid; theſe are tin, antimony, gold, and platina. | 

But ſome precipitates retain alſo a quantity of the menſtruum. Thus, cor- 
roſive ſublimate, precipitated by aerated alkali, retains a portion of marine acid, 
which cannot be waſhed off by water ; but by cauſtic alkali the precipitate may 
be obtained, either free of the acid altogether, or in a great meaſure. In this caſe, 
as in many others, the aerial acid ſeems to generate a triple ſalt, which is ſcarcely 
ſoluble. The preſence of the marine acid 1s eafily diſcovered by nitrated filver, 
if the precipitate be previouſly diffolved in pure nitrous acid. Hence we obſerve 
another difference in mercury precipitated from marine acid, according as aerated: 
or cauſtic alkali has been employed: the latter precipitate, well waſhed and put 
into volatile alkali, is ſcarcely changed in colour; but the former inſtantly grows 
white, generating a ſpecies of ſal alembroth, but containing ſo little marine acid as 
not to be eaſily ſoluble in water. ; | SE ELIT | 

The calces, which retain any of their former menſtruum, generally give over on 
diſtillation a ſmall portion of ſublimate. The mercurial calx, juſt mentioned, 
expoſed to a ſufficient degree of heat, is partly reduced to crude mercury, partly 


* The increaſe of weight acquired by metals from the abſorption of vital air in calcination was Teſs 
known and attended to at the time the great Bergman compoſed his 'Treatiſe on Metallic Precipitates 
than ſince ; otherwiſe this fact would have afforded an eaſier ſolution of the preſent difficulty, ch in the 


violent ſuppoſition of material and ponderable heat. 
4 X 2 „ 
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to mercurius dulcis, by means of its remaining marine acid. This mercurius 
dulcis did not exiſt in the precipitate; for in that caſe it would be eaſily. diſ- 
covered by acids, in which it is not ſoluble, and would grow black with cauſtic 
alkali; neither of which things takes place; it is therefore generated during the 

The Pruſſian alkali has the ſame property with regard to ſalts and ſoluble earths, 
as acids, in the ſtate called phlogiſticated, poſſeſs. Its compounds with metals are 
of a ſaline nature, though moſtly inſoluble in water. 85 | 

The excellent treatiſe of Bergman concludes with pointing out ſome of the 
advantages refulting from the examination of metallic precipitates. | 

It is evident, that by a more intimate acquaintance with theſe precipitates, the 
chemical theory of the operation will be better underſtood. 1 

Hence we may diſcover their more uſeful and remarkable properties. Every 
one knows that aurum fulminans, the mineral purple, and other encauſtie 
pigments, by which the colours of gems may be imitated, have been derived 
from this ſource. ; 3 8 

A foundation is by this means eſtabliſhed for the art of aſſaying by the humid 
yay, from the bare knowledge of the weights. It may be objected, that the doc- 
trine of the weights is very fallacious; that they vary in the different precipi- 
tates; that by imperfect precipitation ſomething remains in the liquor; and that 
extraneous matters ſometimes are mixed with them. All this is true; yet if the 
mode of :operation be always the ſame, the reſults of the experiments muſt be 
conſtant, Let us ſuppoſe that a quantity of metal, precipitated in a certain 
manner, makes a weight; if that ſame manner be exactly employed, we may 
fairly conclude that a quantity of precipitate, occurring in any caſe, is corre- 
ſpondent to a quantity of perfect metal; although in the fundamental experiment 
either the precipitation is incomplete, or ſome extraneous matter is preſent. If 
all the circumſtances which occaſion increaſe or deficiency be carefully attended 
to, the concluſion will remain unimpeached : let the method therefore be accu- 
rately determined, and there will be no danger of fallacy. 

Hence the nature of metals is illuſtrated. Platina, nickel, cobalt, and man- 
ganeſe, are ſuſpected by ſome perſons to derive their origin from a mixture of 
other metals. But if iron neceſſarily enters into the compoſition of platina, when 
this is diſſolved in aqua regia it ſhould produce a blue upon the addition of 
Pruſſian alkali ; and this is the cafe in ſact when common platina is employed, but 
not when ir. is rightly depurated. See PLATINA. 5 

If iron, adhering very obſtinately to nickel, formed a great part of it, the pre- 
cipitates obtained from it by alkalis could not differ from martial precipitates fo 
much as they do, in colour, weight, and other properties. 481 ; 

The ſame is true of cobalt and manganeſe. The regulus obtained from black 
manganeſe contains about 0,08 of iron: let us ſee how this affects the mixture. 

One hundred parts diſſolved in an acid menſtruum yield to phlogiſticated al- 
kali a powder, conſiſting partly of blue, partly of browniſh-yellow particles, 
which is equal in weight to 1 folb.; but 81b. of iron yield 48 of Pruſſian 
blue, nearly 4 of the whole maſs : hence it follows, that 100 parts of pure man- 
ganeſe yield to phlogiſticated alkali ſcarcely 111, i. e. nearly fix times leſs than 
an equal weight of iron. ee ql 

_Laſtly, Bergman remarks, it may by this means perhaps be poſſible to deter- 
mine the unequal quantities of phlogiſton in different metals ; for a given weight 
of precipitating metal does not yield an equal quantity of precipitate : thus fc 
61 6 es example, ö 
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example, copper is able to precipitate from nitrous acid four times its own 
weight of filver. 

This object is more completely developed 3 in his Treatiſe on the Quantities of 
Phlogiſton in Metals, of which we have no Engliſh tranſlation *. In the follow- 
ing account I ſhall not ſo far depart from the author as to ſubſtitute the words 
baſis of vital air inſtead of phlogiſton, which is all the converſion this valuable 
maſs of facts requires, to adapt it to the antiphlogiſtian theory. In its preſent 
form, indeed, the agency of vital air in the calcination is overlooked. But if 
the great author had lived longer, he would doubtleſs have added a modification of 
this doctrine to the other improvements which the ſciences have unhapwiig loſt 
by his death. | 

The general facts relating to the quantities of metals precipitated by metals 
are given by him in the form of equations. It may perhaps be more con- 
venient to readers in general to ſee them in words at length. | 

There are fix things to be conſidered when this effect is intended to happen. 
1. The metal already in ſolution. 2. The quantity of folvent which ſuſtains it. 
3. The quantity of phlogiſton loft (or vital air acquired) by the metal. And 
4. The metal preſented, or the precipitant. 5. The quantity of ſolvent required 
to take up a portion of this metal equal to that held in folution.: 6. The pblo- 
giſton it contains (or vital air it would acquire by ſolution). Then, | 

1. If the weights of ſolvent (2 and 5) be equal; 

And alſo the quantities of phlogiſton (3 and 6) there will be no diffculry ic in 
the precipitation. For the ſolvent is capable of diſſolving as much of the one 
metal as of the other, and the precipitate can take as much phlogiſton from the 
precipitant as its reduction demands. | | 

Again : if the quantity of phlogiſton in the io exceed that required 
for the reduction of the precipitate, there will be no obſtacle to the effect. | 

But if the phlogiſton of the precipitant be leſs than the precipitate requires, a 
part only of this laft will fall down; unleſs the precipitation be aces by ſome 
cauſe of a different nature from thoſe here attended to. 

2. If the weight of ſolvent required to ſuſtain the precipitant be leſs than 
would ſuſtain an equal portion of the metal intended to be thrown down, the 
effect with regard to phlogiſton will be the ſame as in No. 1. but the obſtacles 
will be leſs, | 

3. If the weight of ſolvent, required as in the laſt caſe, be greater than 
would ſuſtain the metal intended to be thrown down, the whole of the precipi 
tant will not be diſſolved, and the precipitate will not be entirely ſeparated, unleſs 
the phlogiſton of the precipitant- ſo much exceeds that required by the preci- 
pitate, as that the portion of the precipitant diſſol ved may ſupply the whole re- 
quiſite quantity of that principle. 

This excellent chemiſt then proceeded to apply theſe general inciales to he 
teſt of experiment. Among the ſeveral proceſſes, he choſe to inſtitute two ſets. 
In the firſt, filver was taken as the term of compariſon, becaule it is precipitated 
from nitrous acid by all the metals but gold and platina: and in the ſecond ſet 
he made ule of zinc, which is a precipitant to them all. : 

One hundred docimaſtic pounds of filver were diffolved i in nitrous acid with as 
little exceſs of acid as poffible. For all metallic ſalts redden the tincture of 
en and cannot be _— of this ſmall exceſs without CPP per. the 


» There i is a French Tranſlation i in the Journal de Phyſique, xxii. 109. 
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ſalts. To the ſolution was added twice tlie quantity of diſtilled water, and then mer- 
cury was added at ſeveral times. Various cryſtallizations of the arbor Dianæ were 
afforded, as the proportions of the mercury varied. In fact, where the mercury 
was moſt abundant in proportion to the ſilver to be precipitated, the vegetations 
were more ſlowly produced; but were more beautiful, more brilliant, ſtronger, 
and ſometimes cryſtallized in priſms, The mercury when thrown into the ſo- 
lation of filver hardens; its ſarface becomes irregular, and at laſt it puts forth 
branches which increaſe by ſlow degrees. Theſe branches, collected, waſhed, 
and dried, weighed 455 pounds. The whole of the mercury added was 490 lbs. 
Conſequently there were 455—100=355 pounds of mercury amalgamated with 
the filver, and 499—35;5=135 pounds of mercury diffolved in the acid. 

Two hundred and thirty- four Ibs. of lead were required to precipitate one hun- 
dred of ſilver. The plate of lead ſoon becomes black on immerſion, and is quickly 
covered with ſmall cryſtalline needles of filver. The laft portions are thrown 
down very ilowly, if recourſe be not had to heat. The precipitate being colleQed 
always weighs eight or ten pounds more than the quintal, evidently from ſome of 
the lead which falls in the calciform ſtate. 

A plate of very clean copper, weighing 375 pounds, was very quickly covered 
with a cryſtalline cruſt of ſilver, after it had been plunged into the ſolution. When 
all the filver had fallen down, the plate of copper well waſhed was found to have 
loft thirty-two pounds. The precipitate of ſilver proved to be exactly the quintal. 

With the intention of aſcertaining the different force of ſolvents, Bergman 
added copper to a vitriolic ſolution of filver. Thirty pounds were ſufficient to 

recipitate the quintal of filver. Whence he remarks, that the nitrous acid poſ- 

eſſes a greater avidity for phlogiſton than the vitriolic. The pneumatic chemiſt 
would ſay, that the one acid is more eafily decompoſed, and made to afford vital 
air to the calx, than the other. , 5 1 2415 

Iron exhibited a very peculiar character. In general no precipitation took 
place by adding iron to the nitrous ſolution, and the facts are highly intereſting 
and remarkable. But as Bergman has not offered any explanation, and other ex- 
periments appear to be wanting, I ſhall not here enter into any detail &. 

Silver diffolved in the vitriolic acid is precipitated very ſpeedily and well by iron. 
The iron plate loſt thirty nine pounds in precipitating one hundred pounds of ſilver. 

Thoſe metals which the vitriolic acid diſſolves readily are more eaſily preci- 
pitated than from a ſimilar nitrous ſolution. This fact ought to be kept in mind 
in the humid method of analyſis. 484 1 | 

Tin in leaves precipitates filver very ſpeedily from the nitrous acid. It has 
even the cryſtalline form; but the fluid ſpeedily becomes black, and frequently 
continues ſo for four-and-twenty hours. Eighty-eight pounds of tin precipitated 
the quintal of ſilver at a moderate heat; but the precipitate well waſhed amounted 
to two hundred and fifteen pounds. This increaſe of weight aroſe from the calx 
of tin which fell down with the precipitate of filver. It was contaminated by a 
blackiſh matter, probably an impurity. F 2 

Biſmuth at the firſt inſtant precipitates filver very well; but towards the end 
it is very difficult to aſcertain the neceſſary quantity. A folution of biſmuth 
perfectly ſaturated cannot ſupport either heat or dilution with water, without 
depoſiting a white powder which mixes with the precipitate, and cannot be ſe- 


: * Keirin the Phil. Tranſ. for 1780 bas thrown ſome light on this object, and promiſes to conſider 
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parated but with extreme difficulty. The precipitate of ſilver is ſo ſpungy that 
it abſorbs the whole of the fluid; ſo that towards the end there is not enough 
to diſſolve the biſmuth, and no diſtin& obſervation of the effect can be made. 
When this difficulty began to preſent itſelf, Bergman endeavoured to expreſs 
the fluid from the ſediment between two plates of glaſs. Out of this fluid he 
precipitated the biſmuth by the addition of water; and after decantation, the 
ſilver was ſeparated by marine acid. Hence, from the weight of filver in the ſaline 
ſtate, he acquired a knowledge of the quantity which had been precipitated by 
the known weight of biſmuth. By this expedient he found, that the thermo- 
meter being at 13 (of Celfius, which anſwers to 59 of Fahrenheit) one hundred 
and ſeventy-four pounds were required. When the precipitate was waſhed, the 
water was rendered turbid, and ſeemed to carry off ſome portions of biſmuth, The 
Whole ſediment weighed one hundred and eighty pounds. The firſt parcels of bif- 
muth, inſtcad of becoming black upon immerſion, became white, and were covered 
with ſmall brilliant cryſtallizations of filver. Towards the middle it is diffolved 
without loſing its lamellated ſtructure, and aſſumes a whitiſh earthy aſpect, ſeldom 
of a metallic appearance; but towards the end, the pieces which are continued 
to be added become immediately black. | 4% : 
Nickel, as ſoon as it is put into the ſolution of filver, turns the fluid green, 
and ſome precipitation ſeems to take place; for metallic and brilliant fpots, 
though few and ſlowly produced, are ſeen upon the ſurface. The operation was 
not haſtened by exceſs of acid, and a digeſting heat. It is abſolutely neceſſary 
to reduce the ſemi-metal to a fine powder ; a manipulation which is unneceflary 
for all the other metals, regulus of arſenic excepted. It is very difficult to make 
an experiment with accuracy, when, a precipitate: is to be thrown down, by the 
gradual addition of a pulverulent matter. Sixty-four pounds of nickel are requi- 
red to throw down one quintal of ſilver. The precipitate is full of ſmall cryſtals, 
and contaminated by a brown powder. It weighed in the whole one hundred 
and fixteen pounds. | 1b lit oe et 500 
Of all the metals, arfenic precipitates filver with the greateſt difficulty. It 
muſt be pulverized ; for, if it be in fragments, its ſurface becomes white, and the 
interior part is not attacked, and it would be to no purpoſe to employ either an 
exceſs of acid or evaporation to dry this. Ninety-two pounds precipitate the 
quintal of filver. The precipitate waſhed and dried amounted to one hundred' 
and forty pounds; the increaſe being owing to the calx of arſenic. IDs. 
The.quintal of filver is precipitated by thirty-nine pounds of cobalt, in the 
cryſtalline form, without the aſſiſtance either of heat or pulverifing. The ſolu- 
tion immediately becomes rec. | f | 
Zinc is blackened as ſoon as it is immerſed in the ſolution of filver. It be- 
comes covered with an aſh-coloured moſs, which in a-few moments acquires the 
brilliancy of ſilver. Fifty-five pounds are ſufficient for the precipitation. The 
introduction of this precipitant- produces heat. | | 
The precipitation is equally well effected by the regulus of antimony. The 
precipitate has even a peculiar appearance. The revived meta] reſembles 
twiſted fragments of filver leaf. The ſolution will bear diluting, but not heat, 
which prevents the laſt portions of filver from eaſily ſeparating. About eighty- 
three pounds of the precipitant are required, and the precipitate weighed two 
hundred pounds, viz. double the weight-of the filver employed. This increaſe 
aroſe from the calx of antimony, which was almoſt totally. precipitated ; for the 
fluid ſcarcely contained a few pounds. | 
| Manganefe 
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| Manganeſe becomes immediately covered with a pellicle of filver. A powder 
was produced during this operation, partly black and partly greeniſh, which 
weighed eleven pounds. Forty-four pounds of the precipitant were required, 
and the precipitate was more ſolid than with the other metals; it was yellowiſh. 

From the preceding experiments, the ſeveral metals are comparable with each 
other, in the character of precipitants of a common ſubſtance, namely, ſilver. 
In the following experiments, they are comparable in another way, viz. as pre- 
cipitates, by the common ſubſtance zinc. | 5 

A quintal of pure gold diffolved in aqua regia, with the leaſt poſſible exceſs of 
acid, required two hundred and ſeventeen. pounds of zinc for its precipitation. 

A like quantity of gold was precipitated by three hundred and one pounds 
of Engliſh tin. Sixty-fix pounds of gold were completely revived ; and one 
hundred and fixty pounds of a black purple were obtained. The reſt of the 
liquid had till a purple tinge ; but it was not decompoſed at a moderate heat, 
by the addition of a new quantity of tin. One hundred and fifty-eight pounds 
of zinc precipitated a powder inclining to purple, which when waſhed and dried 
weighed two hundred and twelve pounds. - $14 | 

A quintal of crude platina was diffolved in aqua regia until the menſtruum 
. would take up no more at a boiling heat. It required, however, four hundred 
and fixteen pounds of zinc to bring the ſolution to complete ſaturation, The 
fluid acquires a blood colour, and is filled with black particles which ſeparate 
with a lively efferveſcence. After this inteſtine commotion has ſubſided, a black 
powder falls, which when waſhed and dried weighs ſeventy-ſeven pounds. The 
remaining liquor is yellowiſh, and affords ſmall cryſtalline grains by evaporation, 
eſpecially if a minute portion of vegetable alkali be added. The black powder 
urged by the flame, before the blow-pipe on charcoal, firſt emits white fumes, 
and then reſumes the metallic brilliancy, not perfectly white, but grayiſh. It is 
not magnetical, either before or after this application of heat. | 
The phenomena of zinc and filver have already been deſcribed. . 

One hundred pounds of mercury require forty-four pounds of zinc to preci- 
pitate them from the nitrous acid. | | | 

The quintal of lead diſſolved in the fame acid, is precipitated by twenty-ſix 
pounds of zinc. That which falls at a moderate heat poſſeſſes the metallic aſpect 
at firſt, 'and is even cryſtallized; but ſoon afterwards it becomes converted into 
a white powder. By the heat of ebullition, a calx only is obtained, which when 
waſhed and dried weighs one hundred and twenty-four pounds. + 

One hundred and fixty-four pounds of zinc precipitate one hundred of copper 
diſſolved in the nitrous acid. The ſolution, which is at firſt blue, becomes after- 
wards green. Beſides the copper in the metallic ſtate, a powder is precipitated, 
partly white, and partly greeniſh. The whole precipitate weighs two hundred 
and eleven pounds. | 8 : 

Thirty-eight pounds of zinc precipitace twenty-ſix of copper, from a quintal 
of blue vitriol. | 

Iron diffolved in the nitrous acid affords, upon, the addition of zinc, nothing 
but a mere calx, the ſame as would have ſeparated ſpontaneouſly, ſo that it is 
impoſſible to aſcertain any decided proportion, 

One quintal of green vitriol put into a cloſed matraſs, and without any heat, 
ro prevent the calcination of the precipitate, let fall nothing but a ſmall quan- 
tity of ochreous ſediment, and the femi-metal was not diminithed at the end of 
eight days. N $1 42, 
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Sixty-eight pounds of zinc are required to precipitate one quintal of tin 
diſſolved in aqua regia. The precipitate has not the metallic aſpe&. It is a 


white calx, and weighs one hundred and forty- nine pounds. Forty-nine pounds 


of zinc precipitate one hundred of biſmuth diſſolved in the nitrous acid. At a 
moderate heat it has the metallic form; but at a ſuperior temperature, a calx 
only is obtained, which weighs one hundred and thirty-three pounds. 7 

A quintal of regulus of nickel diſſolved in nitrous acid let fall eighty pounds 
of a black matter, which was almoſt entirely arſenic in the reguline ſtate. Fifty- 
four pounds of zinc are required for this purpoſe. By a longer digeſtion with 
this ſemi-metal, nothing more is ſeparated but a powder of a greeniſh white, 
which is a mixture of the calces of zinc and nickel. The reſt of the ſolution 
remains as perfectly green as before. It appears therefore, that the arſenic 
which till remains in the firſt regulus of nickel may be ſeparated better in this 
way than by repeated calcinations. | | ny 

Zinc immerſed in a ſolution of a quintal of regulus of arſenic in aqua regia, 
precipitated at firſt nothing but ſome blackiſh particles, which became white 
during digeſtion, and increaſed in quantity. by the addition. of more white pow- 
der. The weight of the precipitate was one hundred and twenty-three pounds, 
and the loſs of the precipitant one hundred and twenty-ſin. 
Cobalt lets fall by the addition of zinc aſſiſted by a digeſting heat, a powder 
which weighs thirty-one pounds. The colour of the ſolution remains unchanged, 


and the weight of the zinc is very little altered, though the evaporation be carried 


repeatedly to dryneſs. | =P fey 6 | | 
The ſolution of a quintal of regulus of antimony in aqua regia is precipitated 
by ſeventy pounds of zinc. The antimony is recovered in the form of a white 
powder, and the ſolution cannot be had very clear, but by means. of exceſs of 
acid. The precipitate is more or leſs charged with calx of zinc, according to 
the intenſeneſs of the heat. | 5 | | 
| Manganeſe lets fall the foreign ſubſtances which may be united with it more 
or leſs readily than iron, nickel, and cobalt. The piece of zinc becomes red, 
it copper be preſent, though in ſmall proportion, and this foreign metal may be 
better precipitated in this than in any other way. A green and white powder is 
depoſited, which phenomenon has already been noticed in copper alone. | 
The important conſequences deduced by Bergman from the preceding expe- 
riments are as follow: 
The metals adhere to the different acids in different degrees of dephlogiſti - 
cation. For example, one hundred pounds of ſilver diſſolved in the nitrous 
acid require thirty-two of copper for their reduction, whereas in the vitriolic we 
have ſeen, that no more than thirty of copper are neceflary. Again, one hun- 
dred pounds of copper in the vitriolic acid require no more than one hundred 
and forty- ſix of zinc, but in the nitrous acid, one hundred and ſixty- four. 
Again, twenty-three pounds of copper precipitate the quintal of mercury from 
nitrous acid, but in the marine acid, ſixteen pounds are ſufficient. Whence it 
may be concluded, that the nitrous acid dephlogiſticates, or calcines the metals 
to a high degree; the vitriolic acid ſomewhat leſs, and the marine ſtill leſs. 
Since the ſolutions were made with the leaſt poſſible exceſs of acid, it muſt 
follow, from the weights of the precipitant and the precipitate, that the reſpec- 
tive quantities of phlogiſton parted with by equal weights of the metals during 


ſolution, will be inverſely proportioned to thoſe weights. Whence it the quan- 
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tity of phlogiſton thus determined be expreſſed by the number 100, for the cen- 
tenary of ſilver; the quantity contained in mercury will be 74; in lead 43; in 
copper 312; in iron 256 ; in tin 1143 in biſmuth 57; in nickel 156; in arſenic 
109 ; in cobalt 270; in Zinc 182 ; in antimony 120; and in manganeſe 227. 
Theſe deductions are made from the precipitates by filver. In order to com- 
pare them with the experiments wherein zinc was the common meaſure, the quan- 
tity of phlogiſton in that metallic ſubſtance muſt be afſumed to be 182, con- 
formably to the preceding deductions. From this calculation the quantities will 
be, for the quintal of gold 394 ; of platina 756; of mercury 80; of lead 47; 
of copper 292; of biſmuth 64; and of antimony 127. The inconſiderable dif- 
ferences between theſe numerical quantities require to be examined by new ex- 
periments. Among theſe facts, 8 confiders the experiments with ſilver 
as moſt worthy of confidence, becauſe a ſingle grain of ſea ſalt immediately ſhews 


whether the whole of the ſilver has been precipitated, and the diſſolved ſilver does 
not loſe its character and other properties. 5 


By the application of the principles eſtabliſhed at the beginning of this extract, 
relative to the ſilver conſidered as a precipitate, it is obſervable that the weight of 
ſolvent required to diffolve one hundred parts of the precipitant, does in no inſtance 
prove accurately equalto that which has ſuſpended the ſame quantity of metal which 
affords the precipitate. The quantity of ſolvent for equal portions of lead and 
of mercury is greater than for filver ; but for copper, iron, tin, (biſmuth) nickel, 
arſenic, cobalt, zinc, and maganeſe, it is leſs. Zinc conſidered as a precipitant 
likewiſe affords no examples wherein theſe quantities are equal. For platina, 
iron, and antimony, the quantity of ſolvent for the precipitant is greater than for 
an equal portion of the precipitate; but in all the other inſtances it is leſs. 

Bergman ſuſpects, not without motives, that the quantity of ſolvent required 
for the preciprate being greater, and the quantity of phlogiſton required to be 
imparted by the precipitant, being either equal to or greater than that required 
by the precipitate, will be the conſequence of a more abundant ſolution of the 
precipitant than is neceſſary to reduce the metal which is precipitated. If this 
fuſpicion be real in all ſimilar cafes, it will affect the ground of theſe calculations. 
A ſcrupulous attention to the phenomena may probably explain this difficulty. 
Every ſolution of metal is accompanied with the development of an uniform 
fluid, which eſcapes with efferveſcence; but its precipitation when the folution 
is ſaturated does not exhibit this phenomenon; or at leaſt the bubbles of air 
which appear are very ſmall and ſeldom obſerved. Iron, which is eaſily at- 
tacked by all ſolvents, remains unaltered for many weeks in the nitrous ſolutions 
of lead and filver. Bergman has few doubts with regard to the precipitations 
of filver, becauſe they were well made, and all the phlogiſton is preſerved ; but 
thoſe in which zinc is the agent are not entitled to the ſame confidence. For in 
fome, the point of ſaturation is difficultly obſerved ; in others, efferveſcence ap- 
pears ; and laſtly, in others the precipitate and precipitant unite. The next 
paragraph but one ſhews how ut happens, when the menſtruum which has diſ- 
ſol ved the firſt metal is not ſufficient to diſſolve the requiſite quantity of the ſe- 
cond, or when the precipitating phlogiſton is inſufficient, that the reduction is 
not completely made. | 

Moft of the precipitated metals poſſeſs the metallic aſpect. In this cafe they 
are always cryſtallized. But it ſometimes happens that the phlogiſton received in 
the humid way adheres fo ſlightly, that it readily quits them without any remark- 
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able heat. Such are lead, biſmuth, arſenic, and antimony; and what is more 
remarkable, it ſometimes quits them, before the metal has arrived at the bottom 
of the veſſel. Tin in particular exhibits this remarkable fact. 

The compariſon of the weights ſhews in the moſt poſitive manner, that it is not 
ſeldom that a portion of the precipitant falls down likewiſe in the ſtate of calx, 
which ſometimes arifes from the want of phlogiſton, or of ſolvent. The phlo- 
giſton of a quintal of lead, for example, being only 45, there will be 234 pounds 
of this metal required to reduce a fingle quintal of filver : but 234 pounds of 
lead require a much greater quantity of nitrous acid for their ſolution than 100 
pounds of ſilver; and in order that a ſufficient quantity of phlogiſton may be 
afforded, it is neceſſary that the calcined lead ſhould be precipitated from this 
defective quantity of menſtruum by the metallic lead which is afterwards added. 

In other caſes the two metallic calces unite, and fall down in the moſt inti- 
mate ſtate of union ; ſuch are thoſe of copper and zinc, tin and gold. 
VVnNoſt of the precipitants become firſt black, then are briſtled over with ſmall 

aſh-coloured needles, which ſpeedily aſſume the metallic aſpect. Theſe are the 
different degrees of revivification. : 
From the preceding ſeries of experiments, Bergman deduces the affinity of the 

metals with phlogiſton to be in the following order : platina, gold, copper, co- 
| balt, iron, manganeſe, zinc, nickel, antimony, tin, arſenic, ſilver, mercury, 
biſmuth, and lead. It may here be remarked, that this is not the order of che- 
mical attraction, but an order relative to the quantities of this ſuppoſed principle, 
which each metal loſes as the precipitant of zinc, or takes when precipitated by 
filver. That the chemical attractions have not yet been ſhewn to bear any direct 
relation to the quantities of two principles united to a certain point of ſaturation, 
is explained under the article ATTRAcTionN. If mature reflection be had on the 
different ſtages of calcination of metals, it will be ſeen, that though this great work 
of Bergman has furniſhed us with many admirable concluſions, much yet re- 
mains to be done, both in the way of experiment and the explanation of facts, 
before this ſubje& will be nearly exhauſted. | 

In the antiphlogiſtic theory, the transfer of the baſe of vital air, or the oxyge- 
nous principle, from one metal to another, according to their reſpective attractions, 
will explain all the preceding effects without the aſſiſtance of phlogiſton. M. La- 
voiſier has put the reſult of Bergman's experiments into another form, to expreſs 
the quantity of oxygene, or baſe of vital air, required to diſſolve 100 grains of each 
of the metals. For by his own experiments he finds that mercury in the quan- 

tity of 100 grains acquires eight grains by ſolution and precipitation in the 
ſtate of calx. Now the quantities of oxygene will be reſpectively in the ſame 
inverſe proportion of the weight of the precipitates, as Bergman before deduced 
the quantities of phlogiſton to be. Whence he computed the following table: 


Metals. Oxigenous principle. 
Gr. For ſolution merely. 


100 grs. of Platina — 81,690 
Gold — 43,612 
2 
Iron 37 
Copper — 36,000 15,85 
Cobalt — 29, 190 
Manganeſe — 21,176 
b 471 2 Metals, 
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Metals. | Oxigenous principle. 
| by | Sr. For ſolution merely. 
200 grs, of Zinc — 19,637 
Le: fb Nickel * — 14,721 
Reg. of ant. — 13,746 22,383 
Tin — 14 23,555 
Reg. of ar. 139 24,743 
Silver — 10,800 
Biſmuth — 9,622 
Mercury — 8,000 
Lead 14,190 


8785 4,470 
PRECIPITATE (BLACK anp ROSE-COLOURED). Lemeri, who 
mentions many precipitates of mercury of different colours, ſays, that if a ſolu- 
tion of mercury in acid of nitre be precipitated by urine, inſtead of a ſolution of 
common ſalt, a roſe- coloured precipitate of mercury will be formed; and that if 
afterwards ſome fixed or volatile alkali be added to the liquor from which the 
roſe · coloured precipitate has been formed, another precipitate which is black. 
will be obtained, | | | 
The rofe-coloured precipitate conſiſts of mercury united with the phoſphoric 
acid, and the black appears to be mercury nearly reduced. This laſt muſt be 
moſt abundant, where the mercurial ſolution has been made by heat. See MRR 
CURY, p. 486. | . 
PRECIPITATE (GREEN); Ax D PRECIPIFATE (BLACK); os VI 
OLET-COLOURED, or MERCURY. Some authors, particularly Lemeri, give 
proceſſes for other preparations of mercury, which have been employed as reme- 
dies, and which are improperly called precipitates. Such is green precipitate, . 
which is a mixture of four parts of mercury and one part of copper, diſſolved ſe- 
Parately in the nitrous acid, and treated as in the proceſs for making-red precipi- 
tate; afterwards, partly diffolved a ſecond time by being digeſted with vinegar ;. 
-and- laſtly, reduced by evaporation to a dry conſiſtence. Such alſo is the pre- 
paration called by Lemeri violet mercury, or black mercurial panacea, or black 
precipitate, which is an artificial cinnabar overcharged with ſulphur, mixed with. 
fal ammoniac, and prepared by a very long and laborious proceſs : but as theſe 
preparations have been made only for the uſe of medicine, and. have fallen into 
diſrepate, we ſhall not ſay any more of them, excepting that they are ſingular 
mixtures, accompanied with many unforeſeen appearances, which could not be 
lained without further examination and particular diſſertations. 
PRECIPITATE PER SE. This preparation of mercury is very improperly 
called a precĩipitate; becauſe it is not ſeparated. from one ſubſtance by means of 
another ſubſtance, as all true precipitates are, but is only. mercury reduced to 
a red powder by calcination, | f 
Io make this preparation, three or four ounces of mercury are put into a flat- 
bottomed glaſs matraſs, the neck of which is very long, and the opening of a 
capillary ſize. This matraſs, the belly of which ought not to be entirely full of 
mercury, is to be placed in a ſand bath, and heated till the bottom of the veſſel 
containing the ſand be red- hot. This heat is to be continued during two or three 
months. The mercury gradually loſes its luſtre, and part of it is converted into a 
red powder, which does not mix with the remaining fluid mercury, but floats 
upon the ſurface of che mercury; or adheres to the ſides of the veſſel. The 
| | 3 operation 
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operation may be ſhortened by uſing a greater number of matraſſes, all which 
may be placed in the ſame bath. When enough of this red powder is obtained, 
it is to be collected and ſeparated from the remaining fluid mercury. This is 
called precipitate per ſe, or by itſelf, or red precipitated mercury without addition. 

This preparation of mercury we have received from the alchemiſts, who ſpared 
no pains to change mercury and to fix it. They received great hopes from the 
change of colour, the want of fluidity, and the diminution of volatility which 
the mercury ſuffers by this operation. Although the mercury is much diſguiſed 
by theſe changes, yet it is not greatly altered, becauſe: it may be reduced to fluid 


mercury by heat without addition. It is a combination. of mercury with the vital 
y Dy ry | 


air of the atmoſphere. | 


PRECIPITATE (RED). If a ſolution of mercury in nitrous acid be re- 


duced to dryneſs by evaporation, and the mercurial nitre thence formed be put 


into an open matraſs ſet in a ſand- bath, with a fire gradually increaſing, the ni- 


trous acid will diſengage itſelf from the mercury, and evaporate in a red vapour. 


While the acid evaporates, the ſaline mercurial maſs loſes its original whiteneſs, 
becomes yellow, then orange, and laſtly red. 


This red matter, when ſeparated. from the matraſs (which muſt be broken for 
that purpoſe) and pulveriſed ina glaſs-mortar, is the red precipitate as it is impro- 


perly called; it not being à precipitate, but a mercurial calx from which the 
greateſt part. of the acid has been expelled by the fire, without the application 


of any intermediate ſubſtance. ; ky 
The acid is decompoſed. Its azotic part flies off, and the vital air remains in 


combination with the mercury. This precipitate, therefore, when well made, 


does not. differ from the: precipitate per ſe: 


PRECIPITATE (YELLOW). As chemiſts. have given many different 


forms to mercury, to adapt it to medicinal uſes and to chemical proceſſes ; ſo they 


have made various precipitates of it, and have given the name of precipitate to - 
other mercurial preparations, which in: fact : are not precipitates. Theſe are 
chiefly denominated, from theit colours, without adding any epithet. to ſhew that 


they are mercurial. Thus, white. precipitate, yellow precipitate, red precipi- 


tate, &c. are preparations:of mercury. Yellow. precipitate 15-mercury diffolved ' 
by vitriolic acid, from which it is afterwards ſeparated by addition of water 


alone; it is then in form of a yellow powder. See TURBITH MingRAT. . 
PRECIPITATE (WHITE). This is mercury ſeparated: from nitrous acid 


by marine acid, with which it then unites. . White ꝓrecipitate is made by pouring 
a. ſolution of common ſalt in diſtilled water into a ſolution of mercury in nitrous 


acid, till no more precipitate falls. When the ſediment is collected at bottom, 
the ſupernatant liquor is to be decanted, and the precipitate is to · be waſhed ſeveral 
times with diſtilled . water, and then dried. 

This precipitate .of. mercury is one: of. thoſe called compound. It is. a combi- 
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nation of mercury with the acid of common ſalt; for in this operation, as Well 


as in the precipitation of the corneous metals, the metallic matter is only ſepa- 


rated from the nitrous acid by means of the combination it forms with the ma- 


rine acid. In this. precipitation, then, the phenomena are ſimilar to thoſe which 


happen in the formation of luna cornea and plumbum corneum. 1. White pre- 


— 


cipitate may be made by pure marine acid. 2. When it is made by common ſalt, 


or other ſalt containing marine acid, two decompoſitions: happen, and two new 


combinations are formed. The nitrous acid, which was originally united with the 


mercury, combines with the ſubſtance that was united with the marine acid, and 
forms a new nitrous ſalt, which remains diffolved in the liquor. When common 


{xic 
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ſalt is employed, cubic nitre is formed. If marine ſalt with an earthy baſis is uſed, 
the liquor after the precipitation contains a nitre with earthy baſis. Upon this 
ſubject, ſee the article ArriniTY. 3. All the mercury, though entirely ſeparated 
from nitrous acid, and united with marine acid, is not precipitated on the preſent 
occaſion, becauſe it is reduced to a faline compound effentially ſoluble in water; 
and conſequently the liquor contains as much of it as it can diſſolve, and another 
part of it is diſſolved by the water employed to waſh it. 

Lemeri gives another proceſs for making a white precipitate, which conſiſts in 
diflolving four ounces of ſal ammoniac in a pound of water; to which is to be 
added an equal quantity of corroſive ſublimate; all which could not be entirely 
diſſolved alone in that quantity of water, but may by means of the ſal ammoniac. 
See SuBLIMATE (Cox ROSIVE) and TincTuRE or MERCURY. Into this ſolution 
liquid fixed alkali is to be added till no more is precipitated. The precipitate is 
very white, and it has been accordingly called white precipitate by ſeveral che- 
miſts: but it ought not to be confounded with the white precipitate formed by 
adding marine acid or common ſalt to a ſolution of mercury in nitrous acid; for 
they are evidently very different. 00 

PRECIPITATE OF GOLD BY TIN, ox PURPLE POWDER OF 
CASSIUS. This precipitate of gold may be made by ſeveral methods: but 
which of theſe is the beſt, has not yet been decided. The cauſe of this uncer- 
tainty is, that the preparation requires delicate management, and 1s uncertain in 
its reſult; the beauty of the colour ſeeming to depend on ſome ſmall circum- 
ſtances not yet diſcovered ; for we find that the colour of the powder obtained 
frequently varies, notwithſtanding the procefles ſeem to have been the ſame. 
Macquer tried ſeveral methods. The following is that which beſt ſucceeded with 
him, and 1s nearly the ſame as that deſcribed by Mr, Gellert in his Metallurgic 
Chemiſtry. ; 

Make an aqua regia with two parts of ſpirit of nitre and one part of ſpirit of 
ſalt; dilute this acid with an equal quantity of diſtilled water; add to it a ſmall 
piece of Malacca tin, and let it be diffolved without heat. If the weather be cold, 
the time employed in this ſolution will be long; but this is rather an advantage 
than an injury. When this piece of tin is entirely diſſolved, add another, and let 
it be diſſolved in the ſame manner; continue to add more pieces of tin, one at 
a time, till the liquor has acquired a yellow colour, and almoſt ceaſes to act upon 
the tin ; then decant the liquor from the remaining piece of metal, ö 

Alſo diſſolve gold of twenty-four carats in aqua regia compoſed of three parts 
of ſpirit of nitre, and one part of ſpirit of ſalt. This ſolution may be accelerated 
by the heat of a ſand- bath. | 

Dilute the ſolution of tin in a hundred times its quantity of diſtilled water. T 
your ſolutions in the following manner: take a ſmall quantity of the diluted ſo- 
lution of tin ; divide it into two parts; to one of which add a known quantity of 
diſtilled water: to each of theſe proportions of the ſolution of tin add a drop of 
the ſolution of gold, by which they will acquire a red purple colour: obſerve 
which of the colours of the two ſolutions is the fineſt, and keep to that degree 
of dilution for the reſt of the ſolution of tin: to the ſolution of tin thus diluted 
add ſuch a quantity of the ſolution of gold, that there ſhall be in the mixture two 
parts of the former metal to one of the latter : ſtir well the mixture (which onght 
to be made in a large glaſs veſſel) with a glaſs rod. The whole will acquire the 
colour of red wine, and a ſediment will gradually be depoſited of the ſame colour, 
while the liquor will become clear. Then pour into this clear liquor ſome drops 
of the ſolution of tin, and obſerve if any more gold is precipitated : when the 


I liquor 
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liquor is very clear, decant it gently from the ſediment, which is to be well waſhed 
with pure diſtilled water. This is precipitate of gold, or the purple powder diſ- 
covered by Caſſius. It is a valuable preparation, becauſe.it is the only one known 
capable of giving a red purple or crimſon colour to glaſs, enamel and porcelain, 
When it is to be uſed, it muſt be well mixed, and ground with a fuſible glaſs, as 
Venice glaſs ; and this mixture is to be expoſed to the degree of heat neceſſary 
for melting the glaſs. If a coloured glaſs or artificial ruby be required to be 
made, ſo large a quantity of glaſs is to be added to the mixture, that the gold 
ſhall not deſtroy its tranſparency : but for enamel painting a ſmaller quantity of 
glaſs is required, that the. colour may be intenſe. The particular proportions 
cannot be aſcertained, becauſe the intenſity of the colour given by the gold is very 
variable, Rh 6 

The precipitate itſelf is an intimate combination of the calces of gold and tin. 
In the Novi Commentarii of the Royal Society of Gottingen for the year 
1774, there is an account of experiments made to inveſtigate the cauſes of the un- 
_ certainty of ſucceſs in preparing the purple precipitate of Caſſius, by Jcan, Chriſt. 
Polyc. Exleben. According to this author, a principle requiſite for the ſucceſs 
of this operation is, that the ſolution of tin ſhould not be turbid: and as the 
nitrous acid in diflolving tin converts a great deal of this metal into a white calx, 
care muſt be taken, that the proportion of nitrous acid in the aqua regia em- 
ployed for the ſolution of the two metals be not too great. A too great propoꝛ- 
tion alſo of marine acid is to be avoided; as this acid, when 1n too great quan- 
tity, blackens the ſurface of the tin, and thereby impedes its ſolution iq the aqua 
regia, He recommends, therefore, to prepare the aqua regia by adding to aqua 
fortis 4 of its weight of ſpirit of ſalt; and if, upon adding a ſmall piece of tin, 
a perfect ſolution takes place without expofure to heat, the acids are in due pro- 
portion; but if a black calx remains undiflolved, he adviſes to add more nitrous 
acid, and if a whitiſh calx, more marine acid: the ſolution is to be performed 
ſlowly and without heat, by adding ſmall portions of tin only at a time, till all 
is diſſolved. He does not find it neceſſary that the ſolutions of gold and tin 
ſhould be ſaturated, as Baume aſſerts. He ſays that unleſs the ſolution of tin 
be recently prepared, it is not fit for the precipitation of the purple precipitate ; 
that by ſtanding a longer or ſhorter time, according to the veſſel being well or ill 
ftopped, it loſes its dark colour, and its power of producing the purple precipi- 
tate; both which retura upon adding a piece of tin. The ſolutions undiluted 
being mixed, a dark-coloured not a purple precipitate was obtained. Diſtilled 
water ought to be uſed, - Welk-water gave a violet colour, owing to the earthy 
particles in it. | | | 

Long cylindrical pieces of glaſs, called Jew's glafs, are commonly ſold, and 
much uſed by manufacturers of glaſs-toys. This glaſs, though perfectly colour- 
leſs, yet when it is expoſed to the heat and flame of a lamp, acquires a beautiful 
ruby colour, exactly ſimilar to that of pure glaſs melted with powder of Caſſius. 
As no other known ſubitance but gold gives that colour to glaſs, we may preſume 
that this glaſs contains ſome of that metal. Its want of colour proceeds from its 
having been melted in a covercd pot; by means of which it is defended from 
flame or ſmoke, which ſeem to be neceſſary to give to this glaſs its peculiar 
colour, | 

Dr. Lewis obferves, that though a purple or a ruby colour may eafily, by the 
methods publiſhed, be applied upon glaſs or enamels, and introduced into the 
maſs by — the way of equally diffuſing ſuch a colour through a quantity of 
fluid glaſs is ſtill a ſecret. That author ſays, that he has made ſeveral trials 1 
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this kind, in one of which the glaſs was uniformly tinged of a ruby colour; and in 
the other various colours, as yellow, red, and brown, appeared, and were un- 
equally diffuſed : but he had nor diſcovered the circumſtances upon which theſe 
differences depend. Orſchal in his Treatiſe, Sobſine Veſte, gives a proceſs by which 
he obtained a fine ruby glaſs. He directs, that the powder of Caſſius ſhould be 
ground with fix times its quantity of Venice glaſs finely powdered ; and that this. 
mixture ſhould be well mingled with a fritt conſiſting of equal parts of borax, 
nitre, and fixed alkaline ſalt, and four times as much calcined flint as of any of 
the ſalts: but he does not mention the proportion of the powder of Caſſius to the 
fritt, nor in what manner the fuſion is to be performed. 

Kunkel ſays, chat one part of the powder of Caſſius is ſufficient to give a ruby 
cColour to twelve hundred and eighty parts of glaſs. | | 
Dr. Franklin obſerves, that gold-leaf placed betwixt two plates of glaſs being 
expoſed to an electrical ſhock, ſtained the contiguous glaſs with. red ſpots, which 

were ſunk into the body of the glaſs. 
PRINCIPLES. Among the various diviſions or arrangements of chemical 
- principles, that which follows their reſpective degrees of fimplicity:muſt undoubt- 
edly prove the moſt uſeful, becauſe the more compounded bodies will eaſily aſſume 
à regular order when their reſpective principles are known and properly claſſed. 
Tbere is however a limit in the advantages, that may be derived even from this 
method of diviſion. The more we ſucceed in ſimplifying the principles of bo- 
dies, the more difficult it is to determine truly what pales in chemical operations; 
becauſe theſe principles, when in their moſt diſtinct Rate, have the aerial form, 
and cannot therefore be managed or weighed without conſiderable difficulty 
From this cauſe it is that, while we have no diſputes concerning the changes of 
combination in groſſer or leſs ſimple ſubſtances, the moſt eminent chemiſts often 
differ in their opinions concerning the tranſitions of firſt principles from one 
combination to another; and are not agreed concerning the exiſtence of ſome of 
them. 'The peculiar properties of bodies may be changed, either by the addition 
or ſubtraction of ſome of their component parts; and it is eaſy to form 
a notion that ſuch a change may alſo happen by a mere alteration in the diſpo- 
ſition or relative arrangement of their parts, without any change in their quan- 
tities. To determine which of theſe events takes place, when we behold only 
the conſequent change, is ſometimes impracticable, for want of a ſufficient num- 
Her of facts; and in moſt caſes the complete inveſtigation requires the unpreju- 
diced and patient exertion of all the powers of the mind. It appears proper 
therefore in an elementary arrangement, to fix our attention chiefly on the moſt 
palpable component parts of bodies, which are ſufficiently ſimple; and where 
they are not the fimpleſt to conſider their principles in the analytical method. 
The component parts of bodies are either, e a e ee 
1. Principles whoſe exiſtence is doubtful: theſe are heat, light, and phlogiſton. 
2. Principles which have not been exhibited in a ſolid or fluid ſtate, or diſ- 
folved in water, in any notable proportion: theſe are vital air, phlogiſticated air, 


and inflammable air. 
3. Water. | 
4. Earths. 
5. Alkalis. 
6. Acids. | 
7. Metals. 1 510 e ne bo; | 
8. Mineral combultibles. See che articles reſpectively. _ | 4 2 
9. Parts of organized ſubſtances, whether obtained by mechanical preſſure; by 

| | | ſimple 
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fimple ſolution in water or ardent ſpirit, by a gentle or a ftrong heat, by the ac- 
tion of ſolvents, or by ſpontaneous decompoſition. 7 | 
The only general divifion of bodies at preſent referred to in the writings of 
modern chemiſts, is that by which they are claſſed into three kingdoms, called 
the animal, vegetable, and mineral kingdoms. The kind of bodies arranged in 
the two firſt kingdoms is obvious from the terms; and all other bagics are con- 
ſidered as belonging to the mineral kingdom. | | 

Alkalis, acids, and ſuch compounds as they entfr into, are diſtinguiſhed ge- 
nerally by the name of ſalts. The leading character of ſalts is a ſtrong tendency 
to combination, there being no bodies in nature which are not acted upon by 
ſome ſaline ſubſtance. This tendency appears in their eminent degree of ſolubi- 
lity in water. All bodies known only by the name of falts, are Buble in leſs 
than two hundred times their weight of boiling water. The ſame cauſe-pro- 
duces their ſapidity, or taſte, which was regarded by the earlier chemiſts as a diſ- 
tinctive character of falts, | | IRE A | — 
Metals are ſometimes claſſed with combuſtible bodies ; and, ſtrictly ſpeaking, 
they are combuſtible. But as none of them poſſeſs this property in ſuch a de- 
gree as to burn away in the common air, without the co-operation of other in- 
flammable bodies, which are neceſſary to maintain their high temperature; and 
as they poſſeſs other remarkable properties peculiar to themſelves—they require 
to be placed in a ſeparate claſs. | | | | 

For another more ſtrict general arrangement of the objects of chemiſtry, ſee 
the Table of Chemical Nomenclature, article Nomenclature, and alſo the Table 
of the Component Parts of Bodies in the Appendix. 

PRINTERS INK. See Inx. | | 

PRUSSIAN BLUE. See BLUE PRussIAN. ; 3 

PUDDINGSTONE. Breccias. Stones which conſiſt of a ſiliceous ground 
or cement (commonly petro-filex, jaſper, or ſiliceous grit) in which pebbles of ſilex 
or agate are interſperſed ; if theſe be round or oval, they are called pudding- 


ing-ſtones ; if angular, breccias, Of the coarſer ſorts mill-ſtones are often 
made. | | 


PUFF BALL. See LycoPpoDIUuM. | 

PULVERIZE. See Powvprs. 

PUMICE-STONE, Pierre Ponce, Bimſtein. This ſeems rather a volcanic 
ejection than a volcanic product; its colour is gray, white, reddiſh-brown, 
or black; it is hard, rough and porous, and conſiſts of ſlender fibres parallel 
to each other; very light, for it ſwims on water, and difficultly gives fire with 
Reel. It is thought to have originally been an aſbeſtos decompoſed by the 
action of fire. | 

One hundred parts of it contain, according to Bergman, from fix to fifteen 


of magneſia, with a very ſmall proportion of calcareous earth; the remainder 
ſilex. | 


PURBECK STONE. A hard ſand ſtone, the cement of which 1s calca- 
reous. 

PURIFICATION. By purification is meant any chemical. operation by 
which ſubſtances required to be obtained pure and fingle, are ſeparated from 
other heterogeneous matters with which they happen to be mixed. 

As the ſeveral chemical agents and other matters are generally more or leſs 
confounded, and even combined with ſubſtances. of different natures, and as we 
require in many accurate experiments that they ſhould be very pure, we muſt, 
| | 4 Z. therefore, 
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cherefore, apply the proper methods to give them the neceſſary degree of pu- 
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But theſe methods differ very much according to the nature of the ſubſtance 
to be purified. They muſt be appropriated to their peculiar natures, and alſo 
to the nature of the ſubſtances to be ſeparated. For the ſeveral purifications, we 
are obliged to employ almoſt all the operations of chemiſtry, Hence many ope- 
rations are only true purifications, although they are not ſo called. For inſtance, 
all the ſecond diſtillations and ſublimations called rectifications, are nothing elſe 
than purifications. They are employed for the purification of volatile ſubſtances 
from others that are fixed, or leſs volatile. In this claſs may be ranged the 
rectifications of oils of volatile ſpirits and ſalts, of ardent ſpirits, and even of mi- 
neral acids; and the ſublimations of ſulphur, of arſenic, of cinnabar, of ſalt of 
amber, of flowers of benjamin, and of ſal ammoniac. See Ręcriricarrox and. 
SUuRLIMATION, Alſo the repeated ſolutions, filtrations, evaporations, and 
cryſtallizations of neutral falts are only means of purifying them. See Crrs- 
TALLIZATION. Several calcinations, and particularly thoſe of fixed alkalis, are 
intended merely to purify them, by depriving them of a greaſy matter or ſuper- 
abundant inflammable principle. See PoTasn. Many ſolutions and precipitations 
by the humid way, particularly in the operations of parting, and of luna cornea, . 
are performed fot the purification of the perfect metals from their allay. Laſtly, the 
repeated fuſions of metallic ſubſtances, the ſmelting of ores, cupellations and re- 
fining, are true purifications of metallic matters. Amongſt all theſe operations 
but a very few are called purifications: ſuch as the purification of filver by nitre, 
of gold by antimony; of both which we ſhall now treat. 

PURIFICATION OF SILVER BY NITRE. The ſilver to be purified by. 
nitre is to be firſt granulated, and then mixed with a fourth part of its weight of 
dry nitre, an eighth part of pot-aſh, and a little common glaſs, all in powder. 
This mixture is to be put into a good crucible, two-thirds of which only muſt be 
fall, This crucible is to be covered with a ſmaller crucible inverted, and luted to 
the former, and in the bottom of which a ſmall hole has been made. The cru- 
cibles thus diſpoſed are to be placed in a furnace, capable of drawing air ſuffi- 
ciently to make the fire intenſe enough only to melt the filver. Then charcoal is 
to be pur into the furnace to ſuch a height, that only the top of the inverted cru- 
cible ſhall be uncovered. The coal is then to be kindled, and the veſſels to be 
made moderately red: a hot coal ought to be put upon the ſmall hole in the bottom 
of the inverted crucible, If a ſhining light be obſerved round this coal, and a. 
flight hiffing noiſe be at the ſame time heard, we may know that the operation 
proceeds well. The fire muſt be ſuſtained at the ſame degree till theſe appear- 
ances ceaſe; when it muſt be increaſed ſo that the filver be well melted, and then 
the crucibles are to be taken out of the furnace. Fhe larger crucible is to 
be broken when it is cold, and the filver will be found at the bottom covered. 
with a green alkaline ſcoria. If the metal be not ſufficiently pure and ductile, the 
operation muſt be again repeated. _. - 

„ era is founded on a property which nitre has of effectually calcining 

all imperfect metals; and alſo upon a property of calcined metals by which they 
cannot be united with others in their metallic ſtate. This being eſtabliſhed; 
when filver allayed with copper or other imperfect metals is to be treated with 
nitre, this falt quickly calcines theſe imperfect. metals by detonating with them; 
and they are no ſooner calcined, than they are rendered incapable of remaining 
united wich the ſilver. Theſe metallic calxes being alſo ſpecifically lighter, riſe. 


above 
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above the filver, where they meet the alkaliſed nitre and .pot-aſh, with both 
which they form a ſcoria. The ſilver being capable of reſiſting the action of the 
nitre, is thus diſengaged from its allay, is fuſed, and collected at the bottom of 
the crucible. | | | 

As the purification of ſilver is effected by the detonation of nitre with the im- 
perfect metals, and as this detonation is always accompanied with ſwelling and ef- 
ferveſcence, the crucibles muſt not be too firmly cloſed, otherwiſe the efferveſ- 
cence might break them, and ſome of the contained matter might be loſt: there- 
fore a ſmall hole is left in the upper crucible, which ſerves as a cover to the other; 
befides, the empty ſpace left in the veſſels thus diſpoſed, allows the matter con- 
tained to ſwell a little without loſs. | | 

This ſmall hole is alſo very uſeful to ſhew the proper degree of fire, during the 
operation, as has been ſaid. The light and the hiſſing noiſe which may be per- 
ceived when a coal is applied, are occaſioned by vital air extricated from the nitre, 
by the decompoſition of part of its acid at that violent heat. When theſe effects 
are too conſiderable, and that a ſenſible hiſſing may be heard at the ſmall hole, 
even when a hot coal is not applied to it, we may know that the detonation is too 
violent. In that cafe the fire muſt be leſſened, otherwiſe much of the nitre would 
ſublime or be driven off, and together with it ſome part of the filver, would be 
waſted. And even notwithſtanding all the precautions that can be uſed, this 
operation can ſcarcely be performed without ſome loſs of the ſilyer. Small grains 
of ſilver are always to be ſeen in the upper crucible, and about the ſmall hole in 
it. This inconvenience prevents the operation from being employed to determine 
the value of the filver, for which purpoſe. cupellation is therefore uſed. _ See StL- 

VER, NITRE, and DETONATION OF NITRE. 7 | FOLATE; 

PURIFICATION OF GOLD BY ANTIMONY. | To. purify gold from 
its allays, by antimony, the gold is to be melted, in a crucible large enough to 
contain thrice the quantity of metal. When the gold is melted, twice its weight 
of crude antimony powdered is to be thrown upon it; the crucible is to be 
covered, and the matter left ſome minutes in fuſion ; after which, when the mix- 
ture is well fuſed, and ſo hot that its ſurface ſparkles, it is quickly to be poured 
into an iron cone previouſly heated and greaſed. By ſtriking the cone againſt the 
ground, the deſcent of the regulus will be affiſted 3 and when the cone is cold, it 
is to be inverted, and the matter taken out. This matter conſiſts of two ſub- 
ſtances ; the upper one of which is compoſed of the ſulphur of the antimony united 
with the metals with which the gold was allayed, and the lower is the gold united 
with a quantity of the regulus of antimony proportionable to the quantity of 
metals which have been ſeparated from the gold, and which are now united with 
the ſulphur of the antimony. This regulus of gold may be ſeparated from 
the ſulphurated metals which cover it, and will be found to be ſo much leſs 
yellow, that is, mixed with ſo much more regulus of antimony, as the gold 
was more allayed. | | | ys 

As a ſingle fuſion is not generally ſufficient to diſengage the gold from all its 
allay, it ought to be fuſed again in the fame manner, and with the ſame qun- 
rity of antimony, and even a third time, if the gold was much allayed, It is fu- 
fible with lefs fire the ſecond and third time than the firſt, from the regulus of 
antimony which is united with it. | | 

This firſt part of the purification of gold by antimony is founded on a pfo- 
perty of ſulphur, by which it is incapable of uniting with gold, and is ſtrongly 
diſpoſed to unite with all other metallic ſubſtances, excepting platina and zinc; 
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and alſo upon this property of ſulphur, that it has leſs affinity with regulus of 


antimony than with any metallic ſubſtance with which it can unite. Hence, 
when gold allayed with ſilver, copper, iron, lead, &c. is fuſed together with crude 
antimony, theſe latter metals unite with the ſulphur of the antimony, while the 
reguline part, diſengaged by them from its ſulphur, unites with the gold. The 
ſeparation of metals from gold is then really occaſioned by the ſulphur of the 
antimony. This purification of gold is conſequently a kind of dry parting, but 
it ſucceeds better than the dry parting by ſulphur alone. The reaſon of this 
difference is, that ſulphur being very volatile and inflammable is in great mea- 
ſure diſſipated and conſumed, when it is employed alone, before it can ſeize the 
metals allayed with the gold; whereas, when it is already united with a metallic 
ſubſtance, as it is in the antimony with the reguline part, which prevents it from 
being quickly conſumed and diffipated, it may be much more eaſily applied te 
the metallic ſubſtances allayed with gold. Notwithſtanding this advantage, as a 
quantity of regulus of antimony is always united with the gold, proportionable 
to tie quantity of metallic ſubſtances ſeparated by means of the ſulphur of the an- 
timony; and as the ſeparation of this regulus from the gold requires much time; 
therefore, when we would purify gold that is much allayed, ſuppoſe under ſixteen 
carats, we ought to add along with the antimony ſome pure ſulphur, that we may 

have a leſs quantity of regulus to ſeparate afterwards from the gold.. 
| When theſe firſt: fuſions have been well made, the gold obtained is allayed with 
only regulus of antimony, - But as this ſemi- metal is very volatile and very com- 
buſtible, it may be ſeparated from the gold by a ſufficiently long expoſure to the 
action of fire. For this purpoſe the regulus of gold obtained by the former 
operation 1s to be put into a large crucible, and heated ſufficiently to keep it in 
good fuſion. With this heat, the antimony will be diſſipated into ſmoke. If the 
heat be too ſtrong, ſome of the gold will be carried off with the antimony. The 
operation therefore muſt be performed ſlowly; and it continues a long time when 
much of the regulus of antimony is united with the gold; but it may be abridged 
by blowing on the ſurface of the metallic maſs, which greatly aſſiſts in the calci- 
nation and evaporation of all bodies, and particularly that of the regulus of an- 
timony. Wben a part of the regulus is diſſipated, more heat is required to keep 
the metal fuſed, and therefore the fire muſt be increaſed towards the end of the 
operation: beſides, When only a ſmall quantity of regulus of antimony remains, 
it is ſo covered by the gold, and protected from the action of the fire and air, that 
a ſtronger heat is neceſſary to evaporate it. The ſmoke ceaſes entirely towards 
the end of. the operation, although ſome regulus ſtill remains united with the 
gold, The purification is completed by means of a little nitre thrown into 
the crucible, which effectually calcines- the remaining regulus of antumony.. 
Sometimes, after theſe operations, the gold is found to be deprived of much of 
its uſual ductility, which however is eaſily reſtored to it by fuſing ic with nitre 

and borax. i | 

The ancient chemiſts called antimony the balneum regis, or the balneum ſolis, 
and the lupus metallorum, from this property which it poſſeſſes of purifying gold. 
The ſulphur of this mineral does, indeed, ſeize almoſt all the metals. with which 
gold can be allayed ; but theſe metals are not deſtroyed, but only reduced to a 
fort of mineral ſtate by the ſulphur, forming the ſcoria, from which they may be 
obtained. Therefore, when the gold contained much allay of filver, the ſcoria is 
very valuable, ſince it contains all the filver which. was united with the gold. 
| This: 
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This ſcoria ought to be preſerved and treated like an ore of ſilver, and thus the 


metal extracted from it. See PARTI,Nxo - un us 6 1 noc 
PURPLE DYE. By che mixture of red and blue, we obtain violet, purple, 
dove colour, panſey, amaranth, lilac, mauve, and a great number of other 
ſhades, determined by the nature of the ſubſtances the red colour of which is 
combined with the blue, by the proportion of theſe ſubſtances, and the different 
ſteps of the proceſs. Kit | { 110 : | 
According to Hellot's obſervations, ſtuff which has been dyed ſcarlet, taxes 
an unequal colour when blue is to be united with it. The blue is therefore 
given firft, which even for violet and purple ought not to be deeper than the 
ſhade diſtinguiſhed by the name of ſky-blue: a boiling is given with alum 
mixed with two-fifths of tartar, the ſtuff is then dipped in a bath compoſed of 
nearly two-thirds as much cochineal as for ſcarlet, to which tartar is always 
added. The circumſtance which diſtinguiſhes the proceſs for purple from that 
for violet, is, that for the former, a lighter blue ground is given, and a larger 
proportion of cochineal is employed. Theſe colours are frequently dyed after 
the reddening for ſcarlet, ſuch quantities of cochineal and tartar being added as 
2 thought neceſſary. The operation is conducted in the ſame manner as for 
carlet. I 2£) [$0765 | | ES 14 34 ies ns OS sos 418 
Lilacs, pigeons-necks, mauves, &c. are commonly dipped in the boiling; 
which has ſerved for violet, after alum and tartar have been added to it; the 
blue ground having been proportioned to the ſhade required: the quantity of 
cochineal is alſo adjuſted in a ſimilar manner: a little ſolution» of tin is added: 
for ſome reddiſh ſhades, ſuch as peach bloſſom. It muſt be obſerved, that 
though the quantity of cochineal is diminiſhed according to the lightneſs of the 
ſhade required, the quantity of tartar is not leſſened, ſo that the proportion of 
it compared with that of the cochineal is ſo much the greater, as the colour re- 
quired is lighter. | | Reeg 9G HUOL ed noni 
Mr. Poerner is of opinion, that to obtain the colours compoſed of red and 
blue, it is advantageous to employ the ſolution of indigo in ſulphuric acid, 
becauſe a greater variety of ſhades is thus more eaſily procured, and the proceſs 
is ſhorter and leſs expenſive, The colours obtained in this way are indeed much 
leſs durable than when the blue vat is employed; but Mr. Poerner aſſerts, that 
they poſſeſs durability, when ſolution of indigo to which alkali has been added 
is employed. | ; 2 0}: 
He prepares a pound of cloth with three ounces of alum, by boiling it for 
an hour and an half, and leaving it a night in the liquor after it is cold. He 
makes the bath with an ounce and an half of cochineal, and two ounces of tar- 
tar, boiling it for three-quarters of an hour; and then adding two ounces and a 
half of ſolution of indigo, he ſtirs it, and makes it boil gently for a quarter of 
an hour: he thus obtains a very beautiful violet. 2 151 
For the different ſhades which reſult from the mixture of red and blue, ac- 
cording as one or other of the colours prevails, he increaſes or diminiſhes the 
proportion of the ſolution of indigo; he increaſes it as far as five ounces, and 
diminiſhes it to five drams for each pound of cloth: he alſo reduces the quan- 
tity of cochineal, but never below an ounce, becauſe the. colour would become 
too dull: he changes the proportion of tartar, and finally, he varies the prepara- 
tion given to the cloth, by the addition of tartar or ſolution of. tin in different: 
quantities. | | | | 
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In ſilk, awd cds of violets are diſtinguiſhed, the fine, hind the falſe: the laſt 


is made either wih archil, or brazil- wood. 

For fine violet the ſtuff is firſt paſſed through cochineal, nnd afterwards dipped 
in the vat; the {ilk is prepared and dyed in the cochineal in the ſame manner as 
for crimſon, except that neither tartar nor ſolution of tin, which ſerve to — 
the colour, are employed. More or leſs cochineal is uſed, according to 
the intenſity of the ſhade required. The common proportion for a fine violet, 
is two ounces for each pound of filk. When the filk is dyed, it is waſhed at 
the river and beetled twice, then dipped in a vat of greater or leſs ſtrength, ac- 
cording to the depth we wiſh to give the violet; laſtly, it is waſhed and dried 


with the precautions which are proper for all colours dyed in the vat. To give 


greater ſtrength and beauty to the violet, it is commonly paſſed 8 the 
archil bath; and this cuſtom, which is frequently abuſed, is indiſpenſable or the 
light thades, the colour of which would otherwiſe be too dull. 

When the ſilk has been dyed with cochineal as above directed, a very light 
blue ſhade muſt be given to it for purple; only the deepeſt ſhades are dipped in 
a weak vat; ſuch as are leſs deep are only dipped in cold water, into which a 
hitle of the liquor of the vat has been put, becauſe they would take too much 
blue in the vat itſelf, though ever ſo weak. The light ſhades of this colour, ſuch 
as gilly- lower, gridelin, and peach- bloſſom, are made in this way, by diminiſh- 
ing the proportion of cochineal. 

The falſe violets in filk are produced in many different w-ays; ; thoſe which are 
moſt beautiful, and moſt in uſe, are prepared with archil. The ſtrength of the 
archi}, bath is adapted to the colour we wiſh to obtain; the filk is turned in it on 
the ſkein- ſticks, after having been beetled at the river after ſcouring: when the 
colour is thought to be ſufficiently deep, a pattern is tried in the vat, to ſee 
- whether it takes the violet we wiſh for. If the ſhade is found to be of the pro- 
per depth, the filk is beetled at the river and dipped in the vat as for the fine 
violets; leſs of the blue, or leſs of the archil colour are given, according as we 
mean that the violet ſhould incline to red or blue. 

According to Mr. Guhliche, beautiful violets may be produced in filk by means 
of the ſolution of indigo; but they poſſeſs little durability, and become reddiſh, 
becauſe the colour of the indigo fades firſt. 

A pound of filk is ſoaked in a bath compoſed of two ounces of alum and t two 
- ounces of ſolution of tin, after being decanted from the ſediment formed in the 
mixture. The dye bath is prepared with two ounces of cochineal (reduced to 
powder with a dram of- tartar) and the remainder of the bath which has ſerved 
as mordant, with the addition of a ſufficient quantity of water; after a 
ſlight boiling, ſuch a quantity of ſolution of indigo is added, as gives the bath 
a proper ſhade of violet; the filk is then immerſed, and boiled until it has ac- 
quired the proper ſhade, when it is wrung, waſhed in a ſtream, and dried in the 
ſhade, like all delicate colours. The bath is exhauſted by the light ſhades. 


A violet is given to filk, by dipping it in water with which verdegris has been 


mixed, inſtead of aluming it, and then giving it a bath of logwood, when it aſ- 


ſumes a blue colour, which is changed to violet, either by adding alum to the bath, 
or by dipping it in a weaker or ſtronger ſolution of alum, which gives the particles. 


of log wood a red colour. Iris unneceſſaty to obſerve, that this violet is of a very 
fading nature, and only a moderate degree of beauty. One poſſeſſing much 
greater beauty, and to which a conſiderable degree of 1 may be added, 
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is made by dipping the alumed ſilk in a bath of brazil- wood, and again, after 
it has been waſhed at the river, in a bath of archil. Madder is alſo employed in 
dyeing cloth, after it has had a blue ground; couleur de roi, minime, and obſcure 
amaranth, are thus obtained; galls are commonly added to the madder, and for 
the light ſhades, brazil-wood; for the deep ſhades, more or leſs browning is 
given, with a ſolution of vitriol of iron. Theſe colours are rendered more 
beautiful by the addition of kermes, or more eſpecially of cochineal. 

By employing ſolution of indigo with madder, in the fame way as with 
cochineal, we may, according to Mr. Poerner, obtain brown colours inclining 
the more to red, the leſs ſolution of indigo we employ; alum and tartar may 


ſerve for the preparation; but alum muſt not be put into the bath. | 
Mr. Poerner employs brazil-wood. and ſolution of indigo; to obtain different 
colours, which incline more or leſs to blue and red, by a proceſs ſimilar to that 
pointed out for cochineal and madder. Theſe are beautiful, but durability can- 
not be expected in colours obtained by fach means. The ſubſtances which 
render them moſt fixed, are vitriolated lime, vitriol of zinc, or white vitriol, 
and acetite of copper, or cryſtallized verdegris, which muſt be added to the 
Log wood is alſo employed to make ſloe, damaſcene, purple and other ſhades. 
This wood, with the addition of galls, very eaſily communicates all "theſe co- 
lours to wool previouſly dyed blue. When we wiſh to brown them, a little 
vitriol of iron is employed, and by this means we produce ſhades, which are 
much more difficultly obtained from durable ingredients, but they poſſeſs little 
ſtability: durable colours which have been highly eſteemed, have however 
been obtained from brazil and log wood. Berthollet, from whoſe art of dying 
the preſent article is extracted, was indebted to Mt. Decroizille, for the fol- 
lowing particulars of the proceſs employed, which he gives in the words of the 
e | r 3 905 vs 
M. Giros de Gentilly is the firſt who ſucceeded in France, in obtaining a du- 
rable dye from violet-wood fixed by ſolution of tin. His firft effays were made 
at Louviers, with Meſſrs. Petou; nephew, and 1 about twelve years 
ago. From what he had ſuffered to tranſpite reſpecting the ſubſtances which 
compoſed his mordant, I ſucceeded in imitating him tolerably well. I made a - 
folution of tin in ſulphuric acid, to which I then added muriat- of ſoda, red 
acidulous tartrite of potaſh, and ſulphat of copper. My ſucceſs was ſo great as 
to induce M. Giros to offer me a partnerſhip in the very lucrative trade in this 
article, which he carried on at Louviers, Elboeuf, Abbeville, Sedan, and the 
Pays de Liege. M. Giros then taught me a much more convenient mode of 
forming this compound; it conſiſts in making a ſolution of tin in a mixture of 
ſulphuric acid, muriat of ſoda, and water; to this ſolution, the tartrite and 
ſulphat are added, in the form of powder. Of this mordant we made no leſs 
than fifteen hundred quarts in twenty-four hours, in a ſingle leaden veſſel mo- 
derately heated. We carried on a very profitable trade in this article at the rate 
of thirty ſols (fifteen pence Engliſh) per pound for three years, ſince which time 
it conſtantly declined, until we loſt it altogether; the reaſon of which was this: 
M. Giros having ſuffered his ſecret to tranſpire, we had a number of imitators, 
who at firſt ſucceeded in a leſs degree, but afterwards better than ourſelves. In 
a compound conſiſting. of ſo many ingredients as this, in an operation which is - 
ſtill ſo obſcure as that whereby colours are fixed, it is almoſt impoſſible to arrive 
at perfection by any other. means. than random trials, which may be infinitely 
| varied 
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varied by the different proportions, and more eſpecially by the modus agendi, 


and to a much greater extent, than chemiſts who had beſtowed leſs time on this 
ſubje& than I have done, would ſuppoſe. I am therefore not aſhamed to confeſs, 
that I was forced to abandon the buſineſs, while I ſaw, and {till ſee, thoſe who 
are no chemiſts deriving a very comfortable -profit from it. What determined 
me to abandon. it altogether, was the invention of the new proceſs for bleaching 
linen, to the improvement of which I have almoſt entirely devoted myſelf. 
Having given you the hiſtory of the mordant for the prune de Monſieur, I 
{ſhall mention the mode of employing it, and its effects. 

If it is wool in the fleece which is to be dyed, one-third of its weight of mor- 
dant is required; if it is a ſtuff, only one-fifth is neceſſary. A bath is prepared 
of a degree of heat which the hand can bear, with which the mordant is well 
mixed, and the wool or ſtuff dipped in it and properly ſtirred, the ſame degree 
of heat being kept up for two hours, and even increaſed a little at laſt; it is 
then taken out, aired, and very well waſhed: a freſh bath of pure water at the 


ſame heat is prepared, a ſufficient quantity of the decoction of violet wood is 


added; the ſtuff immerſed, ſtirred, and the fire increaſed to a boiling heat, 
which is continued for a quarter of an hour: the ſtuff being then taken out, 
aired, and carefully rinſed, the dyeing is finiſhed, If the decoction of one pound 
of violet wood of Campeachy has been employed for three pounds of wool, and 
a proportionate quantity for ſtuffs, which require leſs, a fine violet is produced, 
to which a ſufficient quantity of brazil- wood gives the ſhade commonly known 
by the name of prune de Monſieur. a 

The colouring ſubſtances which are capable of being advantageouſly fixed on 
wool: by this mordant, are thoſe of violet and red logwood (logwood and brazil), 
and fuſtic (bois de; fuſtet). Bois jaune (morus tinctoria) alſo affords tolerable 


. 


colours. The colour which is thus Siren by violet and red wood is liable to be 


changed in the fulling, by means of the ſoap or the urine employed; and this 
change, which is always produced by alkaline ſubſtances, is remedied by a bath 
very Mightly acid, and a little hot, called brightening, for which the ſulphuric acid 


is preferred. The colour comes out as deep and oftener brighter than before the 


change. Wools dyed by means of this mordant, admit of being ſpun into a 
more beautiful and finer thread than when alum has been employed. By leaving 
out the ſulphat of copper, more beautiful colours are obtained from fuſtic and 
yellow wood, as well as from weld. Madder gives an orange red colour, but 


leſs deep than with an equal quantity of alum; the omiſſion of the ſulphat of 


copper renders the wool much more harſh, and beſides, the mordant thus pre- 


pared gives but indifferent colours with violet, and more eſpecially with red 


wood. One of the great defects of this mordant before it was improved, was, 
and frequently till is, to render the colours uneven; whenever they are uniform, 
they turn out always very beautiful, harmleſs, and ſoft. This proceſs ſucceeds 


equally well on filk, By ſubſtituting acetite of lead for ſulphat of copper, it 


ſucceeds tolerably well in cotton and thread previouſly galled . The employment 
and conveyance of this mordant are inconvenient, on account of the heavy ſedi- 
ment which half fills the veſſel, under a corroſive liquor which can only be kept in 
ſtone: ware. I have, however, found a remedy for thefe inconveniences; by 
omitting the water in the receipt, by which means I have only a kind of paſte, 
the uſe of which is more convenient, and the carriage two-fifths cheaper. Now 
that common ſalt is cheap (in France), I may poffibly return to the employment of 
furpilhing our dyers with this mordant, of a better quality, in my opinion, _ 
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that with which they are ſupplied, and more eſpecially at a much cheaper rate; 
but I muſt firſt devote ſome more time to the compoſition and employment of 
your lixivium. - Sus Frome | * 
Here ends the account of Mr. Decroizille. | | | | 
The moſt common method of dyeing thread and cotton, violet, is firſt to give 
them a blue ground in the vat, proportionate to the ſhade we want, and to dry 
them; they are then galled, in the proportion of three ounces of galls to a 
pound : they are left for twelve or fifteen hours 1n this gall bath, after which 
they are wrung and dried again. The thread and cotton are then paſſed through 
a decoction of logwood, and when well ſoaked are taken out, and two drams of 
- alum, and one dram of diſſolved verdegris for each pound of thread and cotton, 
are added to the bath; the ſkeins are then re-dipped on the ſkein-ſticks, and 
turned for a full quarter of an hour, when they are taken out to be aired; 
after which they are again completely immerſed in the bath for a quarter of an 
hour, then taken out and wrung. Laſtly, the vat which has been employed 
is emptied; half of the decoction of logwood which had been reſerved is poured 
in, two drams of alum are added, and the thread dipped afreſh, until it is 
brought to the ſhade required. The decoction of logwood ought to be ftronger 
or weaker according to the ſhade we want: this violet ſtands the action of the 
air tolerably well, but cannot he compared in durability to that obtained by 
means of madder, for which ſee that article. 5 OW Hale 10 
In the production of violet by cochineal, it may be obſerved, that the woollen 
ſtuff has been diſpoſed to take a crimſon, by the bath, which contains alum; but 
the tartar. added to the dye bath brings the colour back to red; this is a general 
propetty of all acids. | es wn : ole 
For purple, the red is rendered a little more predominant, by increaſing the 
quantity of the cochineal, and diminiſhing the intenſity of the blue ground. 
The ſhades bordering on theſe two colours ſhould have a more diſtinct red, 
and the ſame proportion of tartar is preſeryed, though that of cochineal and 
the depth of the blue ground are diminiſhed. _ 8 
For filk, the tartar is omitted: it naturally acquires from cochineal a colour, 
to which it is only neceſſary to add a flight blue ſhade to produce purple; a 
deeper blue ſhade gives a violet colour; but to increaſe the fulneſs of the violet 
and give it brightneſs, archil muſt be employed. or” o STO? 
When the ſolution of indigo in ſulphuric acid is uſed, the ſulphuric acid acts 
in different ways on the red ſubſtance employed ; it produces little change in the 
colour of cochineal, already diſpoſed to a crimſon tinge by the aluming; bur it 
ſhould give a fawn colour to madder, upon which acids readily produce this 
effect; and it does not ſeem probable, that that ſubſtance could be employed with 
advantage in this proceſs ; it is better to employ it in dyeing ſtuff which has 
already received a blue ground. Brazil and logwood too feem ill adapted to 
produce fine colours with the ſulphuric ſolution of indigo, becauſe acids alſo 
change them yellow, though in a leſs diſtin& degree; but they retain their red 
colour, as already obſerved, when their colouring particles are precipitated by 
calx of tin. | | 
Berthollet offers the following explanation of the proceſs of M. Decroizille, 
after expreſſing his diffidence to hazard an opinion unſupported by direct expe- 
riment, on ſo complicated a proceſs. FEED 
The ſea ſalt is decompoſed by the ſulphuric acid, and the muriatic acid thus 
ſet at liberty diffolves the tin; a part of the tin is precipitated by the acid of 
| 5A ; 5 tartar, 
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brazil- wood. 


9 


As the liquor retains an exceſs of aeid, it might perhaps be uſeful to ſubſtitute 
cryſtals of verdegris to the vitriol of copper, becauſe then the free acid would have 
ll, activity; 225 it might be {till better to employ mere verdegris, becauſe that 
part of the calx of copper which 1s uncombined in it, would unite with the exceſs of 
acid, by which means leſs acid would remain in the liquor; perhaps the quantity of 
tartar ſhould be diminiſhed, becauſe leſs of the tin would then be precipitated. 

. PUTREFACTION. Every living body, when once deprivedof life, per- 
forms a retrograde proceſs, and becomes decompoſed. This decompoſition. is 
called fermentation. in vegetables, and putrefaction in animal ſubſtances. _ The 
fame cauſes, the ſame agents, and the ſame circumſtances, determine and favous 
the decompoſition of vegetables and animals, and the difference of the productions 
which are obtained ariſes from the difference of the conſtituent parts of each *. 
Air is che principal agent of animal decompoſition, but water and heat pro- 
digioufly facilitate its action. Fermentatio ergo definitur quod fit. corporis 
denſioris rarefatito,. particularumque acrearum interpoſitio: ex quo concluditur 

debere in acre fieri nec nimium frigido, ne rarefactio impediatur ; nec nimium 
calido, ne partes raribiles expellantur.“ Becher, Phyſ. Sub. lib. i. f. 5. p. 313. 
edit. Francofu ti. 1 ʒ EE Tp. 
An animal ſubſtance, may be preſerved from putrefaction by depriving it of 
the contact of the air; and this proceſs may be accelerated or retarded by vary- 
ing or modifying the purity, ofthe ſame fluid. . 

hy thofe-circamſtances wherein we ſee putrefaction developed without the con- 
tact of atmoſpherical air, the effect is produced by the water which impregnates 
the animal Wirken, becomes decompoſed, and affords the element and the. 


agent of putrefaction. Hence no doubt it ariſes that putrefaction is obſerved in 


fleſh cloſed in a vacuum. See Lyons, Tentamen de Putrefactione. . 

:; Moiſture. is likewiſe an indiſpenſable requiſite to facilitate putrefaction; and 
any ſubſtance may be defended from this change by completely drying it. This 
was performed by Villaris and Cazalet of Bourdeaux, by means of ſtoves. The 
meat thus prepared was preſerved for ſeveral years without having contracted 
any bad flavour. The ſands and light porous earths preſerve the bodies of 
men only by virtue of the property of exhauſting their juices, and drying the 
folids. From this cauſe it is that entire caravans have been diſcovered in Arabia, 
conſiſting of men and camels perfectly preſerved in the ſands under which the 
impetuous winds. have buried them. In the library of Trinity College Cam- 
bridge, in England, a human body may be ſeen perfectly preſerved, which was. 
found under. the ſand in the iſland of Teneriffe. Too much humidity impedes 
putrefaction, according to the obſervation of the celebrated Becher: Nimia 
quoque humiditas a puttefactione impedit, prout nimius calor; nam. corpora in 
aqua potius gradatim conſumi quam putreſcere, fi nova ſemper affluens fit, x- 
perientia docet: unde longo tempore integra interdum ſubmerſa prorſus a putre- 
lactione immunia vidimus; adeo ut nobis aliquando ſpeculatio occurreret, trac- 
tando tali modo cadavera anatomiæ ſuljicienda, quo diutius a fœtore et putrefac- 
tiane immunia forent.'” Phyſ. Sub. lib. i. ſ. 5. cap. 1. p. 277. 


* 'Phe general part of this article is from Chaptal. 
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In order, therefore, that a body may putrefy, it is neceſſary that ic ſhould be 
- impregnated with water, but not that it ſhould be inundated. It is likewiſe ne- 
ceſſary that this water hould remain in the texture of the animal body, without 
being renewed. This condition is requiſite, iſt, To diffolve the lymph, and to 
preſent to the air the moſt putreſeible ſubſtance with the greateſt extent of fur- 
face. 2d, In order that the water may itſelf become decompoſed, and by this 
means afford the putrefactive principle. Putrefaction is retarded and ſuſpended 
by baking, becauſe the fleſh is dried, and by that means deprived of He hu- 
midity, which is one of the moſt active principles of its decompofition. 
A moderate degree of heat is likewiſe a condition favourable to the animal de- 
compoſition. . By this heat the affinity of aggregation between the parts is 
weakened, and conſequently they aſſume a ſtronger tendency to new combina- 
tions. Hence it ariſes that fleſh meat keeps longer during the winter than the 
ſummer, and better in cold than in hot countries. Becker has given a very in- 
telligent ſketch of the influence of temperature on animal putrefaction: “* Aer 
calidus et humidus'maxime ad putrefactionem facit... corpora frigida et 
ſicca difficulter, imo aliqua prorſus non putreſcunt ; que ab imperitis proinde pro 
ſanctis habita fuere. Ita ar frigidus et ficcus, imprimis calidus et ficcus, a pu- 
trefactione quoque præſervat; quod in Hiſpania videmus, et locis aliis calidis, 
ſicco-calido acre præditis, ubi corpora non putreſcunt et reſolvantur; nam ca- 
davera in oriente in arena, imo apud nos arte in furnis, ſiccari et fic ad finem 
mundi uſque a putredine præſervari, certum eſt: intenſum quoque'frigus a pu- 
tredine præſervare; unde corpora Stockholmiæ tota hyeme in patibulo fuſpenſa 
ſine putredine animadvertimus,” Phyſ. Sub. 1. 1. cap. 1. e 
Such are the cauſes which are capable of determining and favouring putrefac- 
tion; and hence we may perceive the beſt means of preventing, increaſing,- or 
modifying it at pleaſure. A body will be preferved from putrefaction by de- 
priving it of the contact of atmoſpherical air; for this purpoſe nothing more is 
required than to place the body in a vacuum, or to envelop it in a covering 
which may defend it from the immediate action of the air; or elſe to envelop it 
in an atmoſphere of ſome gaſeous ſubſtance which does not contain vital air. We 
ſhall obſerve, on this ſubje&, that the effects obſerved in fleſh expoſed iii the 
fixed air, nitrous air, &c. are referable to a ſimilar cauſe; and it appears to 
Chaptal, that it is without ſufficient proof that a conclafion has been drawn har 
theſe ſame gaſes, internally taken, ought to be confidered as antiſeptic; becauſe, 
in the caſes we have mentioned, they act only by defending the bodies they ſur- 
round from the contact of vital air, which is the principle of putrefaction. Pu- 
trefaction may be favoured by keeping bodies at a ſuitable temperature. A 
degree of heat from ſixty-five to ninety degrees diminiſhes the adheſion of the 
parts, and favours the action of the air: but if the heat be greater it volatilizes 
the aqueous principle, dries the ſolids, and retards the putrefaction. It is ne- 
ceſſary therefore, for the decompoſition of an animal—1ft, That it have the 
contact of atmoſpheric air ; and the purer this air is, the more ſpeedy will be the 
putrefaction. 2. That it be expoſed to a moderate degree of heat. 3. That its 
texture be impregnated with humidity.—The experiments of Pringle, Macbride, 
and Gardane have likewiſe ſhewn us, that putrefaction may be haſtened by 
ſprinkling the animal ſubſtances with water containing a ſmall quantity of ſalt ; 
and it is to a like cauſe that we ought to refer ſeveral proceſſes uſed in kitchens 
to produce this effect in food, as well as in the preparation of cheeſe, the curing 
of tobacco, the making of bread, &c. 
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Becher expreſſes himſelf, as follows on the cauſes which produce putrefaction 
in living bodies: Cauſa putrefactionis primaria defectus ſpiritus vitalis bal- 
ſamini eſt; ſecundaria, deinde, aër externus et ambicus, qui interdum adeo 
putrefaciens et humidus - calidus eſt, ut ſuperſtitem in vivis etiam corporibus bal- 
ſaminum ſpiritum vincat, niſi confortando augeatur; ex quo colligi poteſt, pre- 
ſerxantia a putredine ſubtilia ignea oleoſa effe debere.“ — This celebrated chemiſt 
concludes, from the ſame principles, that ligatures, copious bleedings, or any 
debilitation whatever, determines putrefaction. He likewiſe thinks that aſtrin- 

ents oppoſe putrefaion only by condenſing the texture of the animal parts; for 
- he conſiders rarcfa&tion or relaxation as the firſt effect of putrefaction. He 
thinks that ſpirituous liquors a& as anti-putrefcent merely by animating and 
ſimulating. the vis vitæ. He affirms that the uſe of falted meats, which 
heat much, aſſiſted by the moiſture very common in ſhips and ſea- ports, pro- 
duces the ſcuryy ; and he obſerves, with reaſon, that the tendency and effect of 
putrefaction are diametrically oppoſite to thoſe of generation: nam ficut in gene- 
ratione partes coagulantur et in corpus formantur, ita in putrefactione partes 
reſolyuntur et quaſi informes fiun t. FA e 
As the phænomena of putrefaction vary according to the nature of the ſub- 
ſtances themſelves, and the circumftances which accompany this operation, it 
follows, that it muſt he very difficult to deſcribe all the phænomena which it ex- 
hibits. We call therefore endeavour to trace only thoſe which appear to be 
ere Dos eee 363 ename 
Every animal ſubſtance expoſed to the air at a temperature above ten degrees 
of Reaumur, and moiſtened with its own ſerous humour, putrefies ; and the pro- 


greſs of this alteration appears in the following order: 
The colour firſt becomes pale; its conſiſtence diminiſhes ; its texture becomes 
relaxed ; the peculiar ſmell of freſh meat diſappears, and is ſucceeded by a faint 
and diſagreeable ſmell. The colour itſelf at this time inclines to blue; as we ſee 
in game which begins to turn, in wounds which fall into ſuppuration, in the va- 
rious parts threatened with gangrene, and even in that putrefaction of the curd 
which forms cheeſe. Moſt of our food fuffers the firſt degree of putrefaction before 
Kher this firſt period the animal parts become more and more ſoftened, the 
ſmell becomes fetid, and the colour of an obſcure brown; the fibrous part eaſily 
breaks; the texture becomes dry, if the putrefaftion be carried on in the open 
air; but the ſurface becomes covered with ſmall drops of fluid, if the decompo- 
fition be made in veſſels which oppoſe its evaporation. CV 
To this period fucceeds that which moſt minutely characterizes animal putre- 
faction. The putrid and nauſeous ſmell which was manifeſted in the ſecond degree, 
becomes mixed with a ſmell of a more penetrating kind, ariſing from the diſen- 
gagement of ammoniacal gas: the maſs becomes ſtill leſs and les conſiſtent. 
The laſt degree of decompoſition has its peculiar characters. The ſmell be- 
comes faint, nauſeous, and exceedingly active. This, more eſpecially, is con- 
tagious, and tranſmits the ſeeds of infection to a great diſtance : it is a true fer- 
ment, which depoſits itſelf upon certain bodies, to appear again at long inter- 
vals. Van Swieten reports, that the plague having appeared at Vienna in 1 677, 
and having again appeared in 1713, the houſes which had been infected at its 
firſt appearance were likewiſe infected at the ſecond. Van Helmont aſſerts 
that a woman contracted an anthrax at the extremity of her fingers, in conſe- 
quence of having touched papers impregnated with peſtilential virus. _ y 
: ander 
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ander Benedictus has written, that pillows reproduced the contagion ſeven, years 


after having been infected; that, cords bad remained infected for thirty years, 


and likewiſe communicated it, according to Fauſtus. The plague at Mena 
was for a. long time concentrated in the warebouſes where merchandize was in- 
cloſed with the ſuſpected bales. Mead has tranſmitted the molt alarming facts 
concerning the durable impreſſion of contagion. W 1 
When the putrefying ſubſtance is in its laſt ſtage, the fibrous texture is ſcarce- 
ly diſcernible, and has no longer any appearance but that of a ſoft, diſorganized 
and putrid maſs. Bubbles are ſeen to eſcape from the ſurface of this matter; and 
the whole ends by its drying, and becoming reduced to an earthy matter, Which 
is friable when taken between the fingers, | C 5, oh d Hale 
We do not ſpeak of the production of worms; becauſe it appears to be proved 
that they owe their origin only to the flies which endeavour to depoſit their eggs 
upon ſuch bodies as are beſt ſuited to ſupport the young they contain. If del 
meat be well waſhed, and left to putrefy under a fieve, it will paſs through all 
the degrees of putrefaction without the appearance of worms. It has been ob. 
ſerved that worms are of a different ſpecies, according to the nature of the dil; 
eaſe, and the kind of animal which putrefies. The exhalation which ariſes from 
bodies in theſe different caſes, attracts different ſpecies of inſects, according to its 
nature. The opinion of thoſe who believe in ſpontaneous generation appears to 


Chaptal to be contrary to the experience and wiſdom of nature, wich cannot have 


committed the reproduction and number of the ſpecies to chance. The progreſs 


— 


of nature is the ſame for all the claſſes of individuals; and fince it is 15 75 that 
all the known ſpecies are re- produced in one and the ſame manner, 


of individuals whoſe generation is leſs known to, us? 


N 5 
* 


Ded 1irelos er 
Becher had the courage to make obleryations, during the courſe of a" year, 


upon the decompoſition of a carcaſe in the open air; and to obſerve all the 


ne manner, how can we . 
ſuppoſe that nati ITE departs from p her plain and general laws for the {mall num | r 15 


phenomena. The firſt. vapour which riſes, ſays. he, is ſubtile and nauſeous: 


ſome days after it has a certain ſour and penetrating ſmell. After the firſt weeks, 


the ſkin becomes covered with a down, and appears yellowiſh ; greeniſh ſpots 
are formed in various places, which afterwards become livid and black; a thick 
moſſy or mouldy ſubſtance then covers the. greateſt part of the body; the bots " 


open, and emit a ſanies. 


Carcaſes buried in the earth preſent very different phænomena; the decom 50. 
ſition in a burying-ground is at leaſt four times as ſlow. It is not perfectly ended, 


according to Mr. Petit, till chree years after the body has been interred, at the 


depth of four feet; and it is ſlower in proportion as the body is buried at a g cater 1 


depth. Theſe facts agree with the principles which we have already eſtabliſhed 


for bodies buried in the earth, and ſubjected to laws of decompoſition very dif. 


ferent from thoſe which take place in bodies expoſed to the open air. In this 
caſe the decompoſition is favoured by the waters which filter through the earth, 


and diſſolve and carry with them the animal juices. It is alſo favoured by the 


earth, which abſorbs the juices with more or Jeſs, facility. Meflts.. Lemery, 
Geoffroy, and Hunaud have proved that argillaceous earths exert a very fo 
action upon bodies; but when the earths are porous and light, the bodies ther 
dry very ſpeedily. The ſeveral principles of bodies abſorbed by the earth, or 
carried by the vapours, are diſperſed through a great ſpace, imbibed by the 


roots of vegetables, and gradually decompoſed. This is what paſſes in bury ing 


grounds in the open air; but it is very far from being applicable to the ſepulchres 


: 
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which are made in churches and covered places. Here is neither water nor ve- 
getation; and conſequently no cauſe which ean carry away, diffolve, or change 


the nature of the animal fluids: and it is an inſtance of wiſdom in the French 


government, that has prohibited the burying in churches; a practice which was 
once a ſubject of horror and infection. ky F 

The accidents which have happened at the opening of graves and vaults are 
but too numerous, to render any apology neceflary for our ſpeaking a few words 
_ reſpecting the method of preventing them. 

The decompoſition of a body in the bowels of the earth can never be danger- 
ous, ' provided it be buried at a ſufficient depth, and that the grave be not 
opened before its entire and complete decompoſition. The depth of the grave 
ought to be ſuch that the external air cannot penetrate it; that the juices with 
which the earth is impregnated may not be conveyed to its ſurface ; and that the 
exhalations, vapours, or ' gaſes, which are developed or formed by decompoſi- 
tion, ſhould not be capable of forcing the earthy covering which detains them. 
The nature of the earth in which the grave is dug, influences all its effects. If 
the ſtratum which covers the body be argillaceous, the depth of the grave may 
be leſs, as this earth difficultly affords a paſſage to gas and vapour; but in gene- 
ral it is admitted to be neceſſary that bodies ſhould be buried at the depth of 
five feet, to prevent all theſe unhappy accidents. It is likewiſe neceſſary to at- 
tend to the circumſtance, that a grave ought not to be opened before the com- 
plete decompoſition of the body. This decompoſition, according to Mr. Petit, 
is not perfect until the expiration of three years, in graves of four feet depth; 
or four years, when they are ſix feet deep. This term affords many varieties, 
according to the nature of the earth, and the conſtitution of the ſubjects buried in 
it; but we may conſider it as a medium. The pernicious cuſtom which allows a 
ſingle grave to families more or leſs numerous, ought, therefore, to be ſuppreſſed; 
for in this caſe the ſame grave may be opened before the time preſcribed. Theſe 
are abuſes which ought to occupy the attention of government; and it is time 
that the vanity of individuals ſhould be ſacrificed to the public ſafety. It is like- 
wiſe neceſſary to prohibit burying in vaults, and even in coffins. In the firſt caſe, 


the principles of the bodies are ſpread into the air, and infect it; in the ſecond, 


their decompoſition is ſlower and leſs perfect. 

If theſe precautions be neglected; if the dead bodies be heaped together in too 
confined a ſpace ; if the earth be not proper to abſorb the juices, and decompoſe 
them; if the grave be opened before the entire decompoſition of the body—un- 
happy accidents will, no doubt, be produced ; and theſe accidents are but too 
common in great towns where every wife precaution is neglected. An inftance 
of this happened when the ground of the church of St. Benoit at Paris was dv 
up a few years ago; a nauſeous vapour was emitted, and ſeveral] of the neigh- 
bours were affected by it. The earth which was taken out of this grave was 
unctuous, viſcid, and emitted an infectious ſmell. Meſſtrs. Maret and Navier 
have left us ſimilar obſervations. 2 | EH ITAS 

Boyle relates that he has preſerved lemons, oranges, and other fruits from 
putrefaction, or other fermentation, during ſeveral years, by including them in 
an exhauſted receiver. Doctor Macbride found that putrefaction was accelerated 
by encloſing a piece of fleſh in an exhauſted receiver; but that another piece 
continued ſweet, which was included in an exhauſted hollow braſs ſphere, con- 
ſiſting of two hemiſpheres joined together. He conjectures that the cauſe of this 
difference might be, that in the latter experiment the vacuum was more perfect 


I | | than 


* 
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than in the former, as the glaſs receiver did not ſeem to exclude with ſufficient 
accuracy the external air; and though a partial vacuum may accelerate;putre- 
faction, yet ſome air may be neceſſary to this process ne 
It is well known that bodies are preſerved from putrefaction by covering them 
with wax, ſuet, &c. Whether is this effect produced merely. by excluding ex- 
ternal air, or by preventing the extrication of the gas, or bo? 

Sir John Pringle has made experiments to determine the powers of certain 
ſubſtances to promote or prevent putrefaction. From theſe experiments he has 
formed the following table, ſhewing the relative antiſeptic powers of che ſaline 
ſubſtances memioned. Having found that two drams of beef put in a phial with 
two ounces of water, and placed in a heat equal to ninety degrees of Fahrenheit's 
thermometer, became putrid in fourteen hours, and that ſixty grains of; ſea-falt 
preſerved a ſimilar mixture of beef and water more than thirty hours, he made 
the antifeptic power of the ſea · ſalt a ſtandard, to which he compared the powers 
of the other falts. The algebraic character ſigniſies, that the ſubſtance to 
f it is annexed had a greater antiſeptic power than is expreſſed by the 
numbers. | ane iH ns des: ons 


f 
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Vitriolated tartar Y — 10 10393 7; | Z wo — any 1 5 Grillo 1103 50. 3 
Spiritus Mindereri, or dillilled vinegar ſaturated with volatile alan 2 


Soluble tartar om em oo ern — —— —— 2 
Sal diureticus, or muriated vegetable alkali//,.. a — 24 
Crude ſal ammoniaa — „ ego biffoon Wen ow 3K 
Saline mixture 310 ii dern itotiogs? TVE! 3 WG 
Jure” + 42 < —— — 21m} 14 
Salt of wormwood — — o — — 44k 
Boraõ _ meme item g nnn 

Salt of amber . n bes ig: n aibed d Weskine 


N. B. The quantities of ſpiritus Mindereri and of the faline mixture were ſuch, 
that each of them contained as much alkaline ſalt as the other neutral ſalts. 

Myrrh, aloes, affafetida, and terra Japonica, were found to have an an- 
tiſeptic power thirty times greater than the ſtandard. Gum ammoniacum and 
fagapenum ſhewed little antiſeptic power. 


Of all refinous ſubſtances, camphor was found to reſiſt putrefaction moſt 
powerfully. Sir John Pringle believes that its antiſeptic power is 300 times 
greater than that of ſea- ſalt. : art act 

Chamomile flowers, Virginian ſnake-root, pepper, ginger, ſaffron, contrayerva 
root, and galls were found to be twelve times more antiſepric than fea-ſalt.. | 

Infuſions of large quantities of mint, angelica, ground- ivy, green tea, red-roſes, 
common wormwood, muſtard, and horſe · radiſh, and alſo decoctions of poppy- 
heads, were more antiſeptic than ſea-ſalt. _ i wth 

Decoctions of wheat, barley, and other farinaeeous grains, checked the pu- 
trefaction by becoming ſour. 3 eg IA | 
Chalk, and other abſorbent powders, accelerated the putrefaction, and 5 
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meat into a perfect mucus... The ſame. powders prevented an infuſion of farina- 
ceous grains from becoming mucilaginous and ſour, 

One dram of ſea-ſalt was found to preſerve two drams of freſh beef in two 
ounces of water, above thirty hours, uncorrupted, in a heat equal to that of the 
human body, or above twenty hours longer than meat is preſerved in water with- 
out ſalt : but half a dram of ſalt did not preſerve it more than two hours 
longer than pure water. Twenty-five grains of ſalt had little or no anti- 
ſeptic quality. Twenty-grains, fifteen grains, but eſpecially ten grains only 
of 'ſea-{alt were found to accelerate and heighten the putrefaction of two drams 
of fleſh. | Theſe ſmall quantities of ſea-ſalt did allo ſoften the fleſh more than 
pure water. 

The ſame learned and i ingenious phyſician made experinents to diſcover the 
effects of mixing vegetable with animal matters. 

Iwo drams of raw beef, as much bread, and an ounce of water, being beat to 
the conſiſtence of pap, and expoſed. to ninety degrees of heat, according 
to Fahrenheit's thermometer, began to ferment in a few hours, and continued in 
a fermentation during two days. When it began to ferment and ſwell, the pu- 
trefact ion had begun; and in a few hours afterwards the ſmell was offenſive. 
Next day the putrid ſmell ceaſed, and an acid taſte and ſmell ſucceeded. Freſh 
alimentary vegetables, as ſpinach, aſparagus, ſeurry-grals produced ſimilar effects 
as bread on fleſh, but in a weaker degree. From {ſeveral other experiments he 
found that animal ſubſtances excite the fermentation of vegetable ſubſtances, and 
that the latter ſubſtances correct the putreſcency of the former. 

By adding ſaliva to a ſimilar mixture of fleſh, bread, and water, the fermenta- 
tion was retarded, moderated, but rendered of twice the uſual duration, and the 
acid produced at laſt was weaker than when no ſaliva was uſed. 

By adding an oily ſubſtance to the common mixture of fleſh, bread and water, 
a ſtronger fermentation was produced, which could not be moderated by the quan- 
tity of ſaliva uſed in the former experiment, till ſome fixed alkaline falt was 
added; which ſalt was found, without ſaliva, to ſtop ſuddenly very high fer- 
mentations. 

He did not find that ſmall quantities of the following ſalts, ſal ammoniac, nitre, 
vitriolated tartar, ſal diureticus, falt of hartſhorn, ſalt of wormwood, were 3 
as ſmall quantities of ſea ſalt were. | 

Sugar was found to reſiſt putrefaction at firſt, as . ſalts do, and alſo to check 
the putrefaction after it had begun by its own fermentative quality, like bread, 
and other fermentative vegetables. 

Lime · water made ſome ſmall reſiſtance to putrefaction. 

Port- wine, ſmall : beer, infuſions of bitter vegetables, of bark, and the juice of 
antiſcorbutic plants, retarded the fermentation of mixtures of fleſh and bread. 
But an unſtrained decoction of bark conſiderably increaſed that fermentation. 

Crabs Ws accelerated and increaſed the fermentation of a mixture of fleſh 
and bread. 

Lime: water neither retarded nor haſtened the fermentation af ſuch a mix- 
ture: but when the fermentation ceaſed, the liquor was neither putrid nor acid, 
but ſmelled agreeably. 

Fleſh l in a mortar was found to ferment ſooner than that which bad 
not been bruiſed. > 
The tough inflammatory cruſt of blood was found to be moſt outreſcent, next 
to which the craſſamentum, or red coagulated maſs, and laſtly the ſerum. 

| Dr. 
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ty Macbride's experiments confirm many of_ theſe above related, eſpecially. 
thoſe which ſhow that the fermentation of vegetable ſubſtanees is inereaſed by 
a mixture of animal or putreſcent matter; that the putreſcency of the latter is 
corrected by the fermentative quality of the former; and that the putrefaction 
and fermentation of mixtures of animal and vegetable ſubſtances were accele- 
rated by additions of abſorbent earths and of Peruvian bark; he alſo found, 
that although unburnt calcareous earths were ſeptic, quick-lime and lime- 
n putrefaction, but that they deſtroyed or diſſolved the texture 
of Neth, 1 Pi | | ABI. CIC 
The experiments of the author of the Eſſai pour ſervir à P' Hiſtoire de la 
Putrefaction, ſhew that metallic ſalts, reſinous powders, extracts of bark, and 
opium, are very powerfully antiſeptic, and that ſalts with earthy baſes are leſs 
antiſeptic than any other ſalts. ES VVV | 
PUTTY. The calx of tin known by the name of putty, is generally uſed to 
liſh various hard bodies, as glaſs, metallic ſpecula for reflecting teleſcopes, &c. 
hen fuſed with lead and ſand it produces enamel ; and ſerves alſo to cover 
carthen ware, giving to it a glafly and neat ſurface for uſe.” on 
PUZZOLANA. This is a volcanic production of à gray, brown, yellow- 
iſh, or blackiſh colour, looſe, granular, or duſty and rough, porous and ſpungy, 
reſembling a. clay hardened in fire, and then reduced to a groſs'powder.- It con- 
tains, mixed with it, various heterogeneous ſubſtances : its ſpecific gravity is from 
2, 5 to 2, 8, and it is in ſome degree magnetic: it ſcarcely effervelces with acids, 
though partially ſoluble in them: it melts eaſily per ſe: but” its moſt diſtin- 
guiſhing property is, that it hardens very ſuddenly when mixed with Z of its 
weight of lime and water, and forms a cement, which is more durable in water 
than any other. According to Bergman's analyſis, one hundred parts of it con- 
tain from 55 to 60 af filiceous earth, 19 or 20 of argillaceous, 5 or 6 of calca- 
reous, and from 15 to 20 of iron. It is evidently a martial argillaceous marl that 
has ſuffered a moderate heat. Its hardening power ariſes from the dry ſtate of 
the half-baked argillaceous particles, which makes them imbibe water very rapidly, 
and thus accelerates the deſiccation of the calcareous part; and alſo from the quan- 
tity and ſemi - phlogiſticated ſtate of the iron contained in it. It is found not 
only in Italy, but alſo in France, in the provinces of Auvergne and Limoges, and 
alſo in England, and elſewhere. © J ID II8T SIDED 
PYRITACEOUS LIMESTONE. This ſtone is called by the French Pierre 
de St. Ambroix. It is of an iron-gray colour, interſperſed with ſhining parti- 
cles. Its texture is compact, and ſcarcely gives fire with ſteel. Its ſpecific gra- 
vu n | | | | did br 
It is ſoluble in acids, and moſtly with efferveſcence : calcines in a ſtrong fire: 
makes nitre ſlightly detonate : and if diſtilled, affords a ſmall portion of 'vitriolic 
acid, and ſome ſulphur ſublimes. | „ ie in, 
Its component parts are 75 of mild calcareous earth, and 25 of pyrites, in 
which are contained 14 of argill, 7 of quartz and ſulphur, and 4 of iron. 
.PYRITES.. Certain metallic combinations, which contain a very large pro- 
portion of, ſulphur, are known by this name. They are not indeed entitled to 
any particular claſs diſtin&t from ores; yet their abundance and other proper- 
ties are ſufficient to juſtify the inſertion of a ſeparate article *. er Tet. of 
Although.ſometimes pyrites contains more metal than ſome ores, yet generally 
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it contains Jels metal, and a larger quantity of 'mineralizing- ſubſtances, ſulphur 
and arſenic, and particularly of unmetallic earth. The connexion of theſe matters 
is alſo much ſtronger in pyrites than in ores, and they are accordingly much 
harder; ſo that almoſt every pyrites can ſtrike ſparks from ſteel. From this pro- 
perty of ſtriking ſparks from ſteel they have been called pyrites, which is a Greek 
word ſignifying fire-ſtone. Pyrites was formerly uſed for fire- arms, as we now 
ufe flints'; hence it was called carabine- ſtone. It is ſtill named by ſome, marca- 
ſite. Perhaps no other kind of natural body has received fo many names. Per- 
ſons curious to know the other names leſs uſed than thoſe we have mentioned, 
may find chem in Henckel's Pyritologia. We think, with that celebrated che- 
mil, that the ſubject has been perplexed by this multiplicity of names; for 
before his great and excellent work, the notions concerning pyrites were very con- 
fuſed and inaccurate. | 3 | | J DSi iro 
Pyrites differs alfo from ores by its forms and poſitions in the earth. Al- 
though pyritous minerals generally precede, accompany, and follow veins of 
ores; they do not, properly fpeaking, themſelves form the oblong and continued 
maſſes called veins, as ores do, but they form maſſes ſometimes greater and ſome- 
times ſmaller, but are always diſtinct from each other. Large quantities of 
them are often found unaccompanied by ores. They are formed in clays, chalk, 
marles, marbles, plaſters, alabaſters, flares, ſpars, quartz, granites, cryſtals, in a 
word, in all earths'and ſtones/ Many of them are alſo found in pit- coœals, and in 
other bituminous matters. | ait 


Piyrſites is alſo diſtinguiſhable from ores by its luſtre and figure, which is almoſt 
always regular and uniform, externally or internally, or both. Some ores, in- 
deed, like thoſe of lead, many ores of fitver, and ſome others, have regular 
forms, and are in ſome manner cryſtallized; but this regularity of form is not ſo 
- univerſal, and ſo conſpieuous in ores as in pyrites. The luſtre of pyrites ſeems to 
be cauſed by its hardneſs, and the regularity of its form by the quantity of mine- 
ralizing ſubſtances Which it contains 1% ee 
By all theſe marks we may eaſily, and without analyſis, diſtinguiſn pyrites 
from true ores. When we ſee a mineral that is heavy, poſſeſſed of metallic 
luſtre, and of any regular form; the maſs of which appears evidently to be entire, 
that is, not to have been a fragment of another mats, and which is ſo bard as to 
be capable of ſtriking ſparks from ſteel, we may be affured that ſuch a mineral is 
2 pyrites, and not an ore. | Soni; | 534 8 
| Ehe claſs of pyrites is very numerous, various, and extenſive. They differ 
one from another in the nature'and proportions of their component parts, in their 
forms, and in their colours. The forms of theſe minerals are exceedingly: vatious. 
No ſolid regular or irregular can eaſily be conceived that is not perfectly imitated 
by ſome kind of pyrites. They are ſpherical, oval, / cylindrical, pyramidal, 
priſmatical, cubic; they are ſolids with 5, 6, 7, 8, 9, 10, &c. ſides. The ſur- 
25 of ſome is angular, and conſiſts of many baſes of ſmall pyramids, while 
their ſubſtance is compoſed of theſe pyramids, the points of which all unite in the 
centre of the mals. | | > N70 141% 
Pyritous minerals differ alfo in their component ſubſtances. Some of them 
are called ſulphureous, martial, cupreous, arſenical, as one or other of theſe ſub- 
ſtances predominate. We muſt obſerve with Henckel, whoſe authority is very 
reat on this ſubject, that in general all pyrites are martial, as ferruginous earth is 
the eſſential and fundamental part of every pyrites. This earth is united with an 
unmetallic earth, with falphur or arſenic, or with both theſe matters; in which 
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caſe the ſulphur always predominates over the arſenjc,-as Henckel obſerves He 
conſiders theſe as the only eſſential prineiples of Pyrites, and believes that all the 
other matters, metallic or unmetallie, which are found in it, are only accidental; 
amongſt which hie even includes copper, although ſo much of it exiſts in ſome 


kinds of pyrites, that theſe are treated as ores of copper, and ſometimes contain 


even golb. of copper each quintal. Many other metals, even gold and ſilver, are 
ſometimes combined in pyrites; but theſe are leſs frequent, and the precious me- 
tals always in very ſmall quantities; they are therefore juſtly, to be. conſidered 
as accidental to pyrites. The different ſubſtances compoſing pyrites ſenſibly 
affect its colours. Henckel diſtinguiſhes them in general into three colours, 
white, yellowiſh or a pale yellow, and yellow. He ig us, that / theſe three 
colours are often ſo blended one with another, that they cannot be eaſily diſtin- 
guiſhed, unleſs when compared together. 98100 f bag B93 
The white pyrites contain moſt arſenic, and are ſimilar / to cobalt and other 
minerals abounding in arſenic. The Germans call them miſpickel, or miſpilt. 
Iron and arſenic form the greateſt part of this pyrites. As arſenic has the pro- 
perty of whitening copper, ſome pyritous minerals almoſt white, like that of 
Chemnitz in Miſnia, are found to contain forty pounds of copper per quintal, 
and which are ſo much whitened by the arſenic that they are very like white 
pyrites. But Henckel obſerves, that thefe pyritous matters are very rare, and 
* ſo white as the true white pyrites, which is only ferruginous and 
arſenical. 1911 F Honim 5 75 0 
Tellowiſh pyrites is chiefly compoſed of ſulphur and iron. Very little cop- 
per and arſenic are mixed With any pyrites of this colour, and moſt of them con- 
tain none of theſe two: metallic ſubſtances. This is the moſt common kind of 
pyrites: it is to be found almoſt everywhere. Its forms are chiefly round, ſphe- 
rical, oval, flattened, cylindrical; and it is compoſed internally of needles or radii, 
which unite in the centre or in the axis of the ſol ic 
Yellow pyrites receives its colour from the: eopper and ſulphur which enter into 
its compoſition. Its colour, however, is inélined te a green, but is ſufficiently 
yellow to diftinguiſh it from the other two kinds of pyrites, particularly when 
they are compared together. To make this compariſon well, the pyrites muſt be 
broken, and the internal ſurfaces-muſt-be-placed near each other. The reaſon, of 
this precaution is, that the colour of minerals is altered by expoſure to the air. 
Perſons accuſtomed to theſe minerals can eaſily diſtinguiſh them. The chief 
difficulty is to diſtinguiſh white pyrites from cobalt and other minerals, which alſo 
- contain ſome copper, and much arſenic, | OV frat a 
Hence then we ſee, that arſenic is the cauſe of whiteneſs in pyrites, and is con- 
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tained in every pyrites of that colour; that copper is the principal cauſe of the 


yellow colour of pyrites, and that every pyrites which is evidently yellow con- 
' tains copper; that ſulphur and iron produce a pale yellow colour, which is alſo 
produced by copper and arſenic ; hence ſome difficulty may ariſe in diftinguiſh- 
ag pyrites from its colours. We may alſo obſerve, that ſulphur and arſenic, 
without any other ſubſtance, form a yellow compound, as we ſee from the example 
of orpimentor yellow arſenic. Thus, although the colours of the pyrites enable us 
to diftinguith its different kinds, and to know their nature at firſt fight, particu- 
- larly when we have been accuſtomed to obſerve them; yet we cannot be entirely 
certain concerning the true nature of theſe minerals, and even of all minerals in 
general, that is, to know preciſely the kinds and proportions of their component 
ſubſtances, but by chemical analyſis and decompoſition. OO 
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Befides'the above-mentioned matters which compaſe pyrites, it alſo contains a 
conſiderable quantity of unmetallic earth, that is, an earth which cannot by any 
proceſs be reduced to metal. Henckel, Cramer, and all thoſe who have examined 
this matter, mention this earth, and prove its exiſtence. . THE 

We ought to obſerve, that this earth is combined with the other principles of 
the pyrites, and not merely interpoſed between its parts. It muſt therefore be diſ- 
tinguiſhed from other earthy and ſtony matters mixed accidentally with pyrites, 
and which do not make a part of the pyrites, ſince they may be: ſeparated by 
mechanical means, and without decompoſing that mineral: but the earth of 
which we now treat is intimately united with the other conſtituent parts of the 
pyrites, is even a conſtituent part of pyrites, and eſſential to the exiſtence of this 
mineral, and cannot be ſeparated but by a total decompoſition of it, 

According to Henckel, this unmetallic earth abounds. much in the white py- 
rites, ſince he found from the analyſis which he made, that the iron, which is the 
only metal exiſting in theſe pyrites, is only about £- part of the fixed fabſtance 
that remains after the arſenic has been expelled by torrefaction or ſublimation. 

A much larger quantity of iron is in the pale yellow pyrites, according. to 
Henckel. The proportion of iron is generally about twelve pounds to a quintal 
of pyrites, and ſometimes fifty or ſixty pounds: this is therefore called martial 
pyrites. It contains about g of its weight of ſulphur, and the reſt is unmetallic 
earth. 210. II 31 n 2 { * 8183 „ 
The quantity of unmetallic earth contained in the yellow or cupreous pyrites, 
which are alſo martial, ſince, as we have obſerved, iron is an eſſential part of every 
pyrites, has not yet been determined. They probably contain ſome of that 
earth, though perhaps leſs of it than the others. 5 
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The nature of this unmetallic earth of pyrites has not been well examined. 
Henckel thinks that it is an earth diſpoſed already by nature to metallization, 
but not ſufficiently elaborated to be conſidered as a metallic earth. See the ax- 
ticles METatis and METALL1ZATION. This opinion is not improbable ; but 
as alum may be obtained from many pyrites, may we not ſuſpect that this un- 
metallic earth is of the nature of the baſis of alum or argillaceous earth? See 
AL ux and CIAX. Perhaps alſo chis earth is different in different kinds of py- 
rites. The ſubject deſerves to be well examined. | 7 

Althovgly pyrites is not ſo valuable as true ores, becauſe in general it contains 
leſs metal, and but exceedingly little of the precious metals; and becauſe its 
metallic contents are fo difficult to be extracted that, excepting cupreous pyrites, 
which is called pyritous copper ore, it is not worked for the ſake of the contained 
metal; yet it is applied to other purpoſes, and furniſhes us with many uſeful 
ſubſtances ; for from it we obtain all our green and blue vitriols, much ſulphur, 
arſenic, alum, and orpiment. See the principal proceſſes by which theſe ſub- 
ſtances are extracted from pyrites, under the article SMELTING of ORES. 07 

As every pyrites contains iron, and moſt of them contain alſo ſulphur; as the 
pyrites moſt frequently found contains only theſe two ſubſtances with the unme- 
tallic earth; and as iron and ſulphur have a ſingular action upon each other, 
when they are well mixed together and moiſtened; hence many kinds of  pyrites, 
particularly thoſe which contain only the principles now mentioned, ſuſtain a 
ſingular alteration, and even a total decompoſition, when expoſed during a cer- 
rain time to the combined action of air and water. The moiſture gradually 
penetrates them, divides, and attenuates their parts; the acid of the ſulphur, par- 
ticularly attacks the martial earth, and alſo the unmetallic earth; its unflammable 

4 | | Hh principle 


P Y R ( 741 9 P Y R | 


principle i is ſeparated from it, and is diſſipated. While theſe alterations happen, 
the pyrites changes its nature. The acid of the ſulphur which is decompoſed 
forms with the fixed principles of the pyrites, vitriolic, aluminous, and ſeleniue.. 
ſalts; ſo that a pyrites, which was once a ſhining; compact, very hard mineral, 
becomes in a certain time a grayiſh, ſaline, powdery mals, the taſte of which is 
ſaline, auſtere, and ſtiptic. 

Laſtly, if this maſs be lixiviated with water, cryſtals of vitriol, Pas ſametimes | 
of alum, according to the nature of the pyrites employed, may be. obtained by 
evaporation and cryſtallization. 

This alteration and ſpontaneous decompoſition of pyrites is called efMloreſcence 
and vitriolization; becauſe the pyrites. becomes covered with a ſaline powder,. 
and becauſe vitriol is always formed. This vitriolization is more or leſs quickly 
accomphlſhed in pyrites according to its nature. It is a kind of - fermentation 
excited by moiſture amongſt the conſtituent} parts of theſe minerals; and it js ſo 

violent in thoſe which are moſt diſpoſed to it, that is, in the pale. yellow pyrites, 
which contain chiefly ſulphur and iron, that when the quantity of theſe. is confi- 
derable, not only a ſulphureous vapour and heat may be perceived, but alſo the 
whole kindles and burns intenſely. The ſame phenomena are obſervable, .and. : 
the ſame reſults are formed, by mixing well together and moiſtening a large quan» | 
tity of filings of iron and powdered ſulphur; which experiment Lemeri . 
made, to explain the cauſes of ſubterranean fires and volcanoes. | 

We cannot doubt that, as the earth contains very large maſſes of pyrites of this. 
kind, they mult undergo the ſame changes when air and moiſture penetrate the 
cavities containing them; and the beſt natural, philoſophers agree, that very 
probably this ſurpriſing "decompoſition of pyrites is the cauſe of ſubterranean 
fires, of volcanoes, and of mineral Vnters, Witte, aluminous, fulpburcous,: hat 
and cold. S 

No other pyrites is ; ſubject to this ſpontaneous decompoſition, when, expoſed. | 
to humid air, but that which 1s both martial and ſulphureous, that is the pale 
yellow pyrites. The arſenical pyrites, or that which contains little or no ſulphur, 
is not changed by expoſure to air. This latter kind is harder, heavier, and more 
compact than the former. The pyrites which is angular and regularly ſhaped, is 
chiefly of this kind. Wallerius, in his Mineralogy, propoſes to diſtinguiſh this 
kind of pyrites by the name of marcaſite. When cut, it may be poliſhed. ſa, well 
as to give a luſtre almoſt equal to that of diamonds; but without refracting or de- 
compoling the light; for it is perfectly opake. It has been employed ſome. 
years paſt in the manufacture of toys, as of buckles, necklaces, &c. and is called 
in commerce marcaſite. See WATER (MINERAL). ORES, SMELTING| of 
OxrEs./:; 

PYROMETER. An inſtrument contrived for meaſuring the expanſions and : 
contractions of bodies by change of temperature. See Exp ANSION.. | | 

PYROMETER OF WEDG WOOD. ln this article E have abridged che 
papers of the inventor in the Phil. Tranſ. vols. Ixii and Ixiv. 

A meaſure for the higher degrees of heat, ſuch as the common thermometers 
afford for the lower ones, would be an important acquiſition both to the philoſo- 
pher and the practical artiſt. The latter muſt feel the want of ſuch a meaſure on 
many eccaſions : particularly when he attempts to follow, or apply- to uſe, the 
curious experiments of. Mr. Pott, related in his Lithogeognoſia, and other modern 
writers upon ſimilar ſubjects. When we are told, for inſtance, that ſuch and ſuch 
mAeriala were changed by fire into a fine white, yellow, green, or other Oy 
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glaſs and find that theſe effects do not happen, unleſs a particular degree of fire 
has fortunately been hit upon, which degree we cannot be ſure of ſucceeding in 
again—when we are diſappointed by having the reſult at ſome times an unvitti- 
fied maſs, and at others an over - vitrified ſcoria, from a little deficiency or exceſs 
of heat when we ſee colours altered not only in ſhade but in kind, and in many 
caſes deſtroyed by a ſmall augmentation of the heat which had produced them 
how much is it to be wiſhed that che authors had been able to convey. to us a 
meaſure of the heat made uſe of in their valuable procefies! _ IS Ka 
Mr. Wedgwood, in a long courſe of experiments for the improvement of the 
manufacture he is engaged in, found ſome of his greateſt difficulties to ariſe from 
not being able to aſcertain the heat to which the experiment-pieces had been ex- 
poſed ; and having no other reſource, he was obliged at firſt to content himſelf 
with ſuch meaſures as his own kilns and the different parts of them afforded. 
Thus the kiln in which his glazed ware is fired furniſhes three meaſures, the bot- 
tom being of one heat, the middle of a greater, and the top ſtill greater: the 
kiln in which the biſcuit ware is fired furniſhes three or four others, of higher 
degrees of heat; and by theſe he marked his regiſtered experiments, But theſe 
meaſures were neither fully adequate to his own views, nor capable of bei 
communicated to others; their uſe is confined to a particular ſtructure of fur- 
' naces, and made of firing; and upon any alteration in theſe, they would be- 
come uſeleſs and unintelligible, even where now they are beſt known. And in- 
deed as this part of the operation is performed by workmen of che loweſt claſs, 
it is impoſſible to depend upon any great accuracy even in one and the fame fur- 
nace. It has accordingly often happened, that the pieces fired in the top of the 
kiln in one experiment, have been made no hotter than thoſe fired in the middle 
= The force of fire, in its higher as well as lower ſtages, can no otherwiſe, be juſtly 
aſcertained than by its effects upon ſome known body. Mr. Wedgwood obſerved 
that compoſitions of calces of icon with clay afſumed, from different degrees of 
Are, ſuch a number of diſtinct colours and ſhades as promiſed to afford uſeful 
criteria of the reſpective degrees. | 
With this idea he prepared a quantity of ſuch a compoſition, and formed it into 
circular pieces, about an inch in diameter, and a quarter of an inch thick. A 
number of theſe was placed in a kiln, in which the fire was gradually augmented, 
with as much uniformity and regularity as poſſible, for near ſixty hours. The 
pieces, taken out at equal intervals of time during this ſucceſſive increaſe of heat, 
and piled in their order upon one another in a glaſs tube, exhibited a regular 
and pretty extenſive ſeries of colours; from a fleſh · colour to a deep browniſh- 
red, from thence to a chocolate, and la on to nearly black, with all the interme- 
Mate tints between theſe colours. A back being fixed to the tube, like the ſcale 
of a thermometer, and the number of the pieces marked upon it reſpectively 
oppoſite to them, it is obvious that theſe numbers may be conſidered as ſo 
many thermometric diviſions or degrees; and that, if another piece of the ſame 
compoſition be fired in any other kiln, or furnace, not exceeding the utmoſt heat 
of the firſt, it will acquire a colour correſponding to ſome of the pieces in the 
tube, and thus point out the degree of heat which that piece, and conſequently 
ſuch other matters as were in the fire along with it, have undergone. 3 
It muſt however be confeſſed, that, for general uſe, a thermometer on this prin- 
ciple is liable to objection, as ideas of colours are not perfectly communicable 
by words; nor are all eyes, or all light, equally adapted for diſtinguiſhing them, 
HY | . eſpecially 
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efpecially the ſhades, which approach near to one another; and the effects of 
22 tic vapours, in altering the colour, may not in all caſes be cafily guarded 
Vin conſidering this ſubject attentively, another property of argillaceous bodies 
occurred to Mr. Wedgwood; viz. the dimunition of their bulk by fire. This he 
found to be a more accurate and extenſive meaſure of heat than the different 
ſhades of colour. | | | | Er Og ent 

He found that this diminution takes place in a low red heat; and that it 
proceeds regularly, as the heat increaſes, till the clay becomes vitrified, and 
conſequently to the utmoſt degree that crucibles or other veſſels made of this 
material can ſupport. The total contraction of ſome good clays which he ex- 
amined in the ſtrongeſt of his own fires, is confiderably more than one-fourth 
part in every dimenfion, | | V 

If, therefore, we can procure at all times a clay ſufficiently apyrous or unvi- 
treſcible, and always of the fame quality in regard to contraction by heat; and 
if we can find means of meaſuring this contraction with eaſe and minute accuracy, 
Mr. Wedgwood thinks that we thall be furniſhed with à meaſure of fire ſufficient . 


for every purpoſe of experiment or buſineſs. 5 
We have in different parts of England immenfe beds of clay; each of 
which, at equal depths, is pretty uniform in quality throughout its Whole ex- 
tent. Mr. Wedgwood found, that ſome of the puteſt Corniſh” porcelain clays 
feem the beſt adapted, both for ſupporting” the intenfiry, and meaſuring the 
degrees of fire. | Der” en! I NO wn 
For preparing and applying this material to thermometric purpoſes, he pro- 
poſes the following methoc. Dime TOY 0 On 
The clay is firſt to be waſhed over, and, whilſt in a dilute ftate, paſſed through 
a fine lawn. It muſt then be made dry, and put up in boxes.” ON 
While the clay is thus kept dry in boxes, as well as while it continues in its 
natural bed, it is ſecure from alterations in quality, which clays in general are 
fubject to undergo when expoſed, for a long courſe of years, to the joint actions 
of air and moiſture. In the lawns, Mr. Wedgwood made uſe of, the interſtices- 
were each leſs than the r00,000th part of an inch. If Mr. Wedgwood means, 
as I fuppoſe he does, that the ſquare interſtiees of his lawn were each” lefs than 
the 100, oooth part of a ſquare inch, the number of threads in an inch were 
about 320. | ” e 
The dry clay is to be ſoftened for uſe with about two fifths of its weight of 
water; and formed into ſmall pieces, in little moulds of metal ſix-tenths of an 
inch in breadth, with the ſides pretty exactly parallel, this being the dimenſion- 
intended to be meaſured, about four-tenths of an inch deep, and one inch- 
long. Fo make the clay deliver eaſily, it will be neceſſary to oil the mould, and 
make it warm. c 5 8 | 3 
Theſe pieces, when perfectly dry, are put into another iron mould or gage, 
eonſiſting only of a bottom, with two ſides, five-tenths of an inch deep; to- 
the dimenſions of which fides the breadth of the pieces is to be pared down. 
For meaſuring the diminution which they are to ſuffer from the action of fire, 
another gage is made, of two pieces of braſs, twenty-four inches long, with the 
fides exactly ſtraight, divided into inches and tenths, fixed five-tenths: of an inch 
aſunder at one end, and three. tenths at the other, upon a braſs plate, fo that one 
of the thermometric pieces, when pared down in the iron gage, will juſt fic to the 
wider end. Let us ſuppoſe this piece to have diminiſhed in che fire one-fifth of: 
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its bulk, it will then paſs on to half the length. of the gage; if diminiſhed two-fifchs, 
it will go on to the narroweſt end; and in any intermediate degree of contraction, 
if the piece be lid along till it reſts againſt the converging ſides, the degree at 
which it ſtops will be the meaſure of its contraction, and conſequently of the de- 
gree of heat it has undergone. | if "= 
Theſe are the outlines of what appeared to Mr. Wedgwood neceſſary for the 
making and uſing of this thermometer; and he exprefles his hope that the whole 
proceſs will be found ſufficiently fimple and eaſy of execution. It may never- 
theleſs be proper to take notice of a few minuter circumſtances, and to mention 
ſome obſervations which occurred in the progreſs of the inquiry. 85 
As there ought to be a certainty of the clay being eafily and at all times pro- 
eurable in ſufficient quantity, and on moderate terms, Mr. Wedgwood offered 
to the Royal Society a ſufficient ſpace in a bed of the Cornwall clay to tupply 
the world with thermometric pieces for numerous ages. | 
In order to be aſſured that the clay made uſe of for theſe thermometers is per- 
fealy ſimilar, it will be beſt to dig it out of the earth in conſiderable quantity 
at once, an extent of ſome ſquare feet or yards in area, and to the depth of fix or 
ſeven yards or more from the ſurface, and to mix the whole thoroughly together, 
previous to the further preparation already mentioned. | 
This clay, dried by the ſummer heat, or in a moderately warm room, or with 
more heat before a fire, has not been obſerved to differ in degree of dryneſs. After 
being ſo dried, it loſes about a hundredth part of its weight in the heat of boiling 
water, about as much more in that of melted lead, and from thence to a red 
heat ten parts, in all 4%. Each of theſe heats ſoon expels from the clay its de- 
terminate quantity of matter, chiefly air ; after which, the ſame heat, though con- 
tinued for many hours, has no further effect. Mr. Wedgwood had ſome hopes 
that the gradation of the common thermometer might be continued, upon this 
principle, up to the red-heat at which the ſhrinking of the clay commences, ſo 
as to connect the two thermometers together by one ſeries of numbers; but the 
loſs of weight appears not to be ſufficiently uniform or proportional to the degree 
of heat to anſwer that purpoſe, for it was found to go on quicker, and bladders 
tied to the mouths of the veſſels in which the pieces were heated, became more 
rapidly diſtended at the commencement of redneſs than at any other time. 
From low red-heat to a ſtrong one, ſuch as copper melts in, the loſs of weight 
- was only about two parts in a hundred ; though the difference between thefe two 
heats appears to be much greater than what the ſame loſs correſponds to in the 
lower ſtages. After this period, the decreaſe of weight entirely ceaſed. 
The vapours expelled from the clay, caught ſeparately in the different de- 
grees of heat, ſeemed, from the few trials made with them, to conſiſt of com- 
mon air mixed with fixed air. They all precipitated lime-water, that which was 
firſt extricated exceeding weakly, the others more and more conſiderably; but 
the laſt not near ſo ſtrongly as the air expelled from lime: ſtone in burning. 
None of them were inflammable. | 
The thermometric pieces may be formed much more expeditiouſly than in the 
ſingle mould, by, means of an inſtrument uſed for fimilar purpoſes by potters. 
It conſiſts of a cylindrical iron veſſel, with holes in the bottom, of the form 
and dimenſions required. The ſoft clay put in the veſſel is forced by a preſs 
down through theſe apertures, in long rods, which may be cut while moiſt, 
or broken when dry, into pieces of convenient lengths. It was hoped that 
this method would of itſelf have been ſufficient, without the addition of the 
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pating gage, making proper. allowance, in the ſize of the holes, for the ſhrioking 


of the clay in drying. But it was found that a variety of little accidents might 
happen to alter the ſhape and dinfenſions of the pieces, in a ſenfible degree, 
while in their ſoft ſtate; ſo that it will be always ſafeſt ro have recourſe to the 
paring gage for aſcertaining and adjuſting - their breadth when perfectly dry, 
this being the period at which the pieces are exactly alike with regard to their 


future diminiſhing ; ſo that if they are now reduced to the ſame breadth, we may 


be ſure that they will ſuffer equal contract ions from equal degrees of heat after- 
_ wards, whether they have been made in a mould, or by a preſs, or in any other 
way; neither is any variation in the length or thickneſs of theſe pieces of the leaſt 

conſequence, provided one of the dimenſions, that by which they are afterwards 


to be meaſured, is made accurate to the gage. 


It will be proper to bake the pieces, when dry, with, a low red heat. in order 
to give them ſome firmneſs or-hardneſs, that they may, if neceſſary, be able to 
bear package and carriage; but more eſpecially to prepare them for being put 


into an immediate heat, along with the matters they are to ſerve as meaſures to, 
without burſting or flying, as unburnt clay would do. We need not be ſolicitouꝭ 
about the preciſe degree of heat employed in this baking, provided only that it 
does not exceed the loweſt, degree which we ſhall want to meaſure in practice; 


for a piece that has ſuffered any inferior degrees of heat, anſwers as well for mea- 
ſuring higher ones, as a piece which has never been expoſed to fire at all. In this 


Part of the preparation of the pieces, it may be proper to inform the operator of a 
circumflance which, though otherwiſe immaterial, might at firſt diſconcert him: 
if the heat is not in all of them exactly equal, he will probably find that while 
{ſome have begun to ſhrink, others are rather enlarged in their bulk; for they all 
ſwell a litile juſt on the approach of redneſs. As this is the period of the moſt 
rapid produce of air, the extenſion may perhaps be owing to thę air having at this 
moment become. elaſtic to ſuch a degree, as to force the particles of the clay a 


deed, in proceeding much farther in either way, we may poſſibly meet with wed 
meaſurement... F en ba n nd 4h IAE eds 
The diviſions of this ſcale, like thoſe of the common thermometers,. are un- 


| fi 156 exactly 
into one end, and the other into the other; theſe will ſerve as Kani for the 


though made by different perſons, and in different coun 
| 5 


* 


+ G 
4 
l * 
4 
9 4 g 
* 
= "7 
is + 


. 


P Y R C0) g Fr N 


affected by equal degrees of heat, and all ſpeak the ſame language: the utility 
of this laſt circumſtance is now too well known to need being infiſted on. 
If a ſcale two fec; in length ſhould be reckoned inconvenient, it may be divided 
into two, of one foot each, by having three pieces of braſs fixed upon the ſame 
plate; the firſt and ſecond, five-tenths of an inch apart at one end, and four- 
tenths at the other; the ſecond and third, four-tenths at one end, and three- 
tenths at the other; ſo that the firſt reaches to the 1 20th diviſion, and the ſecond 
from thence to the 240th. ; | 4 72 
As this thermometer, like all others, can expreſs only the heat felt by itſelf, 
the operator muſt be careful to expoſe the pieces to an equal action of the fire 
with the body whole heat he wants to meaſure by them. In kilns, ovens, re- 
verberatories, under a muffle, and wherever the heat is pretty ſteady and uni- 
form, the means of doing this are too obvious to need being mentioned. But in 
a naked fire, where the heat ic neceſſarily more fluctuating, and unequal in dif- 
ferent parts of the fuel, ſome precaution will be required. 
The thermometer-piece may generally be put into the crucible, along with the 
fubje& matter of the experiment. But where the matter is of ſuch a kind as to 
melt and ſtick to it, the piece may be previouſly incloſed in a little caſe made of 
crucible clay. The ſmallneſs of the pieces will admit of this being done without 


inconvenience, at leaſt in any but the ſmalleſt crucibles, as the pieces themſelves 


may be diminiſhed to any ſize that may be found proper, provided only that one 
of che dimenſions, five-tenths of an inch, be preſerved in the manner befor 0 
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' taentioned. 


For the very ſmalleſt ſort of crucibles, the caſe may be put in cloſe to the 
crucible, fo as to form as it were an addition to its bulk on 'the outfide. Tf it 
be aſked, why the caſe is not always thus put in by the fide of the crucible? it is 
anſwered, that inJudging of the heat of large crucibles from-a thermometer-piece 


placed on the ourfide of them, we may ſometimes be deceived, as the piece in its N 


little caſe has been found to heat ſooner than the matter in the larger veſſel; but 


in ſmall ones, as the crucible and caſe are nearly alike in bulk , there is little dan- 


Fer of error from this cauſe. 


Theſe thermometer-pieces poſſeſs ſome ſingular properties, which we could not 


have expected to find united in any ſubſtance whatever, and which peculiarly fit 
them for the purpoſes they are here applied to. | Dees 
1. When baked by only moderate degrees of fire, though they are, like other 
clays, of a porous texture, and imbibe water; yet, when ſaturated with the water, 
their bulk continues exactly the fame as in a dry ſtate. | 
2. By very ſtrong fire, they are changed to a porcelain or ſemi-vitreous tex- 
ture; . nevertheleſs, their contraction, on further augmentations of the heat, pro- 
ceeds regularly, as before, up to the higheſt degree of fire that Mr. Wedgwood 
has been able to produce. | | 1 
3. They bear ſudden alternatives of heat and cold; may be dropped at onc 
into intenſe fire; and, when they have received its heat, tiny be ngen as fad. 
denly into cold water, without the leaft injury from either. V 
4. Even while faturated with water in their porous ſtate, they may be thrown 
immediate; into a white heat, without burſting or ſuffering any injury. 
5. Sudden cooling, 'which alters both ths bol and texture of moſt bodies, 
does 775 at all affect theſe, at leaſt not in any quality ſubſer vient to their thermo- 
metric uſes. c 


6. Nor are they affected by long continuance in, but ſolely by, the Ge 
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of heat they are expoſed to. In three minutes, or leſs, they are perfectly pe- 
netrated by the heat which acts upon them, ſo as to receive the full contrac- 
tion which that degree of heat is capable of producing, equally with thoſe which 
had undergone its action during a gradual increaſe of its force for many hours. 
Strong degrees of heat are communicated to them with more celerity than weak 
ones; perhaps the heat may be more .readily tranſmitred, in proportion as the 
texture becomes more compact. | | | 55 

Theſe facts have been aſcertained by many experiments, the particulars of 
which are omitted, becauſe they would ſwell this article much beyond the bulk 
intended, | | | 
The uſe and aceuracy of. this thermometer for. meaſuring, after an operatioh, 
the degree of heat which the matter has undergone, will be apparent. The 
foregoing properties afford means of meaſuring it alſo eafily and expeditioufly, 
during the operation, ſo that we may know when the fire is increaſed to any degree 
previouſly determined upon. The piece may be taken out of the fire in any 
period of the proceſs, and drop immediately into water, ſo as to be fit for 
meaſuring by the gage in a few ſeconds of time. At the fame inſtant, another 
piece may be introduced into the place of the former, to be taken out and mea- 
ſured in its turn; and thus alternately, till the defired degree of heat is obtained. 
But as the cold piece will be two or three minutes in receiving the full heat, 
and correſponding contraction; to avoid this loſs of time, it may be proper on 
ſome occaſions to have two or more pieces, according to convenience, put in 
together at firſt, that they may be ſucceſſively cooled in water, and the degrees 
of heat examined at ſhorter intervals. It will be unneceſſary to ſay any thing 
further upon precautions or procedures which the very idea of a thermo- 
meter muſt ſuggeſt, and every experimenter will readily find means to ob- 
vate. | 

It only now remains, that the language of this new thermometer be un- 
derſtood, and that it may be known what the heats meant by its degrees 
really are. For this purpoſe a great number of experiments have been made, 
from which the following reſults are ſelected. 3 

The ſcale commences at a red- heat, fully viſible in day - light; and the greateſt 
heat that Mr. Wedgwood obtained in his experiments is 160% This degree he 
produced in an air furnace about eight inches ſquare. | 35 | 

Mr. Alchorne tried the neceſſary experiments with the pure metals at the 
Tower, to aſcertain at what degrees of this thermometer they go into fuſion; and 
it appears that Swediſh copper melts at 27, filver at 28, and gold at 32. 
_ . ., Braſs is in fuſion at 21. Nevertheleſs, in the braſs and copper founderies, 
the workmen carry their fires to 140? and upwards ; but for what purpoſe they 
ſo far exceed the melting heat, or whether ſo great an additional melting heat be 
really neceſſary, Mr. Wedgwood ſays he has not learned. 5 

The welding heat of iron is from go to 95; and the greateſt heat that could 
be produced in a common ſmith's forge 125, | | . 
Caſt-iron was found to melt at 130%, both in a crucible in Mr. Wedgwood's 
furnace, and at the foundery; but could not be brought into fuſion in the ſmith's 
forge, tough that heat is only 5 lower. The heat by which iron is run down 
among the fuel for caſting is 1 500%. „ Ai | | 

As the welding ſtate of iron is a ſoftening or beginning fuſion of the ſurface, 
it has been generally thought that caſt-iron would melt with much leſs heat than 
what is neceſlary for producing this effect upon the forged; whereas, on the con- 
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trary, caſt-iron appears to require, for its fuſion, a heat exceeding the welding 
heat 35 or 40?, which is much more than the heat of melted copper exceeds the 
| loweſt viſible redneſs. 6 V 
Thus we find, that though the beat for melting copper is by ſome called a 
white heat, it is only 277 of this thermometer. The welding heat of iron, or 
905, is likewiſe a white heat; even 130%, at which caſt-iron is in fuſion, is no 
more than a white heat; and ſo on to 160 and upwards is all a white heat ſtill. 
This ſhews abundantly how vague ſuch a denomination mult be, and how inade- 
quate to the purpoſe of giving us any clear ideas of the extent of what we 
have been accuſtomed to conſider as one of the three diviſions of heat in ignited 
bodies. 5 2 75 | | 
A Hefhan crucible, in the iron foundery, viz. about 150? melted into a ſlag- 
like ſubſtance. Soft iron nails, in a Heſſian crucible in Mr. Wedgwood's fur- 
nace, melted into one maſs with the bottom of the crucible, at 154*: the part 
of the crucible above the iron was little injured. | 
The fonding heat of the glaſs furnaces Mr. Wedgwood examined, or that by 
which the perfect vitrification. of the materials is produced, was at one of them 
114* for flint-glaſs, and 1249 for plate-glaſs; at another it was only 50 for the 
former, which ſhews the inequality of heat, perhaps unknown to the workmen 
themſelves, made uſe of for the ſame purpoſe. After complete vitrification, 
the heat is abated for ſome hours to 28 or 299, which is called the ſettling heat; 
and this heat is ſufficient for keeping the glaſs in fuſion. The fire is afterwards 
increaſed, for working the glaſs, to what is called the working heat; and this 
Mr. Wedgwood found, iy pane gies, to be 375. F 
Delft. ware is fired by a heat of 40 or 41?; cream- coloured or queen's- ware, 
by 86; and ſtone-ware, called by the French pots de gres, by 102“; by this 
ſtrong heat, it is changed to a true porcelain texture. The thermometer- pieces 
begin to acquire a porcelain texture about 110% FE 
The above degrees of heat were aſcertained by thermometer- pieces fired along 
with the ware in the reſpective kilns. But this thermometer affords means of 
doing much more, and going further in theſe meaſures than could at firſt have 
been expected ; it will enable. us to aſcertain the heats by which many of the 
porcelains and earthen wares of diſtant nations and different ages have been fired: 
for as burnt clay, and compoſitions in which clay is a prevailing ingredient, 
ſuffer no diminution of their bulk by being repaſſed through degrees of heat 
which they have already undergone, but are diminiſhed by any additional heat, 
as has been before obſerved, if a fragment of them be made to fit into any part 
of the gage, and then fired along with a thermometer-piece till it begins to dimĩ- 
niſh, the degree at which this happens, points out the heat by which it had been 
fired before. Of ſeveral pieces of ancient Roman and Etruſcan wares, which 
Mr. Wedgwood examined, none appeared to have undergone a greater heat 
than 32%, and none leſs than 20*; for they all began to diminiſh at thoſe or the 
intermediate degrees. 3 CC 
By means of this thermometer, fome intereſting properties of natural bodies 
may likewile be diſcovered or more accurately determined, and the genus of the 
bodies aſcertained. ' Jaſper, for inſtance, is found to diminiſh in the fire, like 
an artificial mixture of clay and filiceous matter; granite, on the contrary, has 
its bulk enlarged by fire, whilſt flint and quartzoſe-ſtones are neither enlarged 
nor diminiſhed. Theſe experiments were made in fires between 70 and 80? of 
this thermometer. A ſufficient number of facts like theſe, compared with each 
2 « other, 
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other, and with the properties of ſuch natural or artificial bodies as we wiſh to 
find out the compoſition of, may lead to various diſcoveries, of which Mr. 
Wedgwood ſays he has already found ſome promiſing appearances; but that 
many more experiments are wanting to enable him to ſpeak with that certainty 
and preciſion on theſe ſubjects which they appear to deſerve. ' 

A piece of an. Etruſcan vaſe melted completely at 33 pieces of Toins other 
vaſes and Roman ware about 36; Worceſter china vitrified at 94*; Mr. Spri- 
mont's Chelſea china at 1055; the Derby at 112%; and Bow at 121*; but Briſtol 


china ſhewed no appearance of vitrification at 135% The common ſort of 


Chineſe porcelain does not perfectly virrify by any fire Mr. Wedgwood could 
produce; but began to ſoften about 120?, and at 156* became fo ſoft as to 
fink down, and apply itſelf cloſe upon a very irregular furface underneath; The 
true ſtone nankeen, by this ſtrong heat, does not ſoften in the leaſt ; nor does it 


even acquire a porcelain texture, the unglazed parts continuing in ſoleh 4 ſtate as 
to imbibe water and ſtick to the tongue. The Dreſden porcelain is more 
refractory than the common Chineſe, but not equally ſo with the ſtone nankeen. 
The cream- coloured or queen's ware bears the ſame heat as the Dreſden, and the 


body is as little affected by this intenſe degree of fire. 

Mr. Pott ſays, that to melt a mixture of chalk and clay in certain proportions, 

which proportions appear from bis tables to be equal parts, is among the maſter- 
pieces of art. This mixture melts into a perfect glaſs at 123% of this thermo- 
meter. 
The whole of Mr. Pott's or any other experiments may; by repeating and 
accompanying them with theſe thermometric pieces, have their reſpective de- 
grees of heat aſcertained, and thereby be rendered more intelligible and uſeful 
to the reader, the experimenter, and the working artiſt. 

Mr. Wedgwood found from the analyſis of the clay of which the thermal 
metric pieces are formed, that it conſiſts of two parts of pure ſiliceous earth to 
three parts of pure argillaceous or aluminous earth. 

Mr. Wedgwood afterwards endeavoured to connect his cherctiotieter with that 
of Fahrenheit's, by means of a filver expanſion-piece as an intermediate mea- 
ſure. In order to procure a gage for this purpoſe like that by which the 
thermometer-pieces are meaſured, he made choice of tobacco. pipe clay, mixed 
with charcoal in fine powder, in the proportion of three parts of the charcoal to 


five of the clay by weight. By a free acceſs of air, in the burning by which 
the gage is prepared for uſe, the charcoal is conſumed, and leaves the clay ex- 
tremely light and porous; from which circumſtance it bears ſudden alterations 


of cold and heat, often requiſite in theſe operations, a wont; than the 
clay alone. 

A clear idea may be obtained of this ſpecies of gage, by conceivin two 
rulers or flat pieces a quarter of an inch thick fixed flat upon a ſmooth flat 

ate, a little further aſunder at one end than at the other; ſo that they may 
include between them a long converging canal, in which a piece of metal 
is fo adjuſted as to fit exactly at the wider end of the canal, which is di- 
vided on one ſide into a number of ſmall equal parts, and which may be 
conſidered as performing the offices both of the tube and ſcale of the com- 


mon thermometer. When a piece of metal is heated to an exact equality 


with the gage, the exceſs of the expanſion of one above the other can be 
meaſured, which is ſufficient for r where only an unden and gra- 
duated effect of 1 is * 


* 
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In order to obtain a correſponding interval between Fahrenheit's thermo. 
meter and this intermediate ſcale, the ſilver- piece and gage were laid to- 
gether for ſome time in ſpring water, of the temperature of 50 of Fahren- 
heit: the point which the piece went to 1n this cold ſtate was marked (0) 
near the narrow end of the gage. | | | 

The heat of boiling water was taken without difficulty, by keeping the appa - 
ratus in boiling water itſelf during a ſufficient ſpace of time for the full heat 
to be communicated to it. The expanſion of the filver by this heat, that is, 
by an increaſe of the heat from 5o* to 212?, or a period containing 162? of 
Fahrenheit, was juſt 8* of the gage or intermediate thermometer; whence one 
of theſe degrees, according to this experiment, contains juſt 20% of Fahrenheit. 

For the boiling heat of mercury, it was neceſſary to proceed in a different 
manner; not to conyey the heat from the mercury to the inſtrument, but to 
convey it equally to them both from another body. Mr. Wedgwood, therefore, 
made a ſmall veflel for holding the mercury in the gage ulelf. The plate 
which forms the bottom of the canal, ſerves alſo for the bottom of the veſſel, 
which is ſituated cloſe to the fide of the canal, and as near as poſſible to that 
of it in which boch the filver-piece, and the diviſions required for this particular 
experiment, are contained. I AER 

The gage, with ſome mercury in the veſſel, was laid upon a ſmooth and 
level bed of ſand, on the bottom ' of an iron muffle kept open at one end; 
the fire increaſed very gradually till the mercury boiled, and then continued 
ſteady, ſo as juſt to keep it boiling for a conſiderable time. The boiling heat 
of mercury was thus found to be 27's of the intermediate thermometer, which 
anſwering to an interval of 550? of Fahrenheit, makes one degree of this equal 
10 juſt 20˙ſ of his. | 15 * 

IT be next object to be aſcertained was an interval of correſpondence between 
this intermediate gage and the thermometer for ſtrong fire. 1 

In theſe experiments Mr. Wedgwood found it was impoſſible to obtain in com- 
mon fires, or in common furnaces, an uniform heat through the extent even of 
a few inches. He, therefore, had recourſe to the fire of an enamelling oven, 
which was of ſuch a magnitude as to exceed perhaps ſome hundreds of times 
the bulk of the matters required to be heated. A muffle being placed in this 
furnace, the gage was fixed in it as before with the ſilver- piece. Some of the 
clay thermometer. pieces were ſet on end upon the ſilver-· piece, with that end of 
each downwards which is marked to go foremoſt in meaſuring it; that is, they 
were in contact with the filver in that part of their ſurface by which their mea- 
ſure is afterwards aſcertained. | . 3 

The fire about the oven was ſlowly increaſed for ſome hours, and kept as even 
and ſteady as poſſible. Upon opening a ſmall door, which had been made for 
introducing the apparatus, and looking in from time to time, it was obſerved 
that the muffle, with the adjacent parts of the oven and ware, acquired a viſible 
redneſs at the ſame time; and in the progreſs of the operation, the eye could 
not diſtinguiſh the leaſt diſſimilarity in the aſpect of the different parts; whereas 
in ſmall. fires, the difference not only between the two ends of the muffle, but in 
much leſs diſtances, is ſuch as to ſtrike the eye at once. | 
When the muffle appeared of a low red-heat, ſuch as was judged to come 
fully within the province of his thermometer, it was drawn forward towards the 
door of the oven; and its own door being then nimbly opened by an aſliſtant, 
Mr. Wedgwood puſhed the ſilver - piece as far as it would go. But as the diviſion 


which 
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which i it went to could not be diſtinguiſhed in that ignited ate, the muffle was „ 
lifted out, by means of an iron rod paſſed through two rings made for that pur- 
poſe, with care to keep it ſteady, and avoid any ſhake that n endanehr the 
diſplacing of the ſilver- piece. 

When the muffle was grown ſufficiently cold to be examined, he noted the 
degree of expanſion which the filver-piece ſtood at, and the degrec of heat ſhewa 
by the thermometer. pieces meaſured in their own gage; then returned the whole 
into the oven as before, and repeated the operation with a ſtronger heat, to ob- 
tain another point of correſpondence on the two ſcales. 

The firſt was at 2* of his thermometer, which coincided with 66 of the 
intermediate one; and as each of theſe laſt has been before found to contain 20 
of Fahrenheit's, the 66 will contain 1320; to which add 50, the degree of his 
ſcale to which the (o) of the intermediate thermometer was adjuſted, and the ſum 
1370 will be the degree of Fahrenheit's correſponding to his 2%. 

The ſecond point of coincidence-was at 6% of his, and 92“ of the-interme-- 
diate; which 92 being, according to the above Proportion, equivalent to 1840 
of Fahrenheit, add 50 as before to this number, and his 6% is found to fall upon 
the 18 90th degree of Fahrenheit. 

It appears from hence, that an interval of four” degrees upon Mr. Wedg- 
wood's thermometer is equivalent to an interval of 3207 upon that of ee e 
and conſequently one of the former to 1307 of the latter; and that the - ibs 
Mr. Wedgwood cotreſponds to 1077; of Fahrenheit. 

From theſe data it is eaſy to reduce either ſcale to the other chroughelichr highs: 
range; and from ſuch reduction it will appear, that an interval of near 480? re- 
mains between them, which the intermediate thermometer ſerves as a meaſure 
for ; that Mr. W edgwood's includes an extent of about 32000 of Fahrenheit's 

degrees, or about 54 times as much as that between the freezing and boiling 
| poinits. of mercury, by which mercurial ones are naturally limited; that if the 
ſcale of Mr. Wedgwood's thermometer be produced downwards, 'in the ſame 
manner as Fahrenheit's has been ſuppoſed to be produced upwards, for an ideal 
ſtandard, the freezing point of water would fall nearly on 8 3 000 of Mr. 
Wedgwood's, and the freezing point of mercury a little below 80; and that, 
cherefore, of the extent of now: meaſurable heat, there are about A of 'a de- 
gree of his ſcale from the freezing of mercury to the freezing of water: 80 from 
the freezing of water :0 full ignition; n 160% above this to che en eee 
he has hitherto attained: 

Mr. Wedgwood concludes his account: -with the ſollow ing Table of the effects 
of heat on eren ſubſtances, according to men 's: thermometer,. and _ 


OWN. | 
| 6 Fahr. | Wedg: 
| Dantenitys of the ſcale of his eee 322% 240 
Greateſt heat of his erf - vi: 21897; e 
Caſt- iron melts 17977 130 
Greateſt heat of a common finith's: torge - 179277 nf. 
Welding heat of iron, greateſt. „ ih, | 
1 — ft 477,  g6o\-\ 6: of 
Fine S mn e 342 
Fine ſilver melts . „* » 3 3 W's 
-Swediſh- copper melts FR | 0 Ca >, R 
Braſs melts - — e 3807 2 F 
3 4% Heat 
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; r 4 Fabr. Weng. 
Heat by which his enamel colours are burnt on Wyn Ä 
Red heat fully viſible in day- light $6349” 0 
Red-heat fully viſible in the da T . 
—L—ÄK „„, . ̃¾¶⁵—-ͥw C9 e037. r 
Water boils — 88 7 789 42 en 
/ ᷣ ͤù 0-092 5... „ SS, 
Water freezes 1 — 3 goed 
—_ Proof ſpirit freezes - - 65 P63 20-2005: 0 2 ws 
| Ihe point at which mercury congeals, conſequently Ho SH. 
the limit of mercurial thermometers, about 40 n 


In a ſcale of Hear drawn up in this manner, the comparative extents of the 
different departments of this grand and univerſal agent are rendered conſpicuous 
at a ſingle glance of the eye. We ſee at once, for iaſtance, how ſmall a portion 
of it is concerned in animal and vegetable life, and in the ordinary operations of 
nature. From freezing to vital heat is barely a five-hundredth part of the ſcale; 
a quantity ſo inconſiderable, relatively to the whole, that in the higher ſtages of 
ignition, ten times as much might be added or taken away, without the leaſt 
difference being diſcernible in any of the appearances from which the intenſity of 
fire has hitherto been judged of. From hence at the fame time we may be con- 
vinced of the utility and importance of a phyſical meaſure for theſe higher. de- 
grees of hear, and the utter inſufficiency of the common means of. diſcriminating 
and eſtimating their force. Mr. Wedgwood adds, that he has: often found 
| differences, aftoniſhing when conſidered as a part of this ſcale, in the heats of 
E his own kilns and ovens, without being perceivable by the workmen. at the 
I 5 time, or till che ware was taken out of the kin. 1286 
PY ROPHORUS. By this name is denoted an artificial product, which 
takes fire or becomes ignited on expoſure to the air. Hence, in the German 
language, it has obtained the name of luft-z under, or air-tinder. It is prepared 
from alum by calcination, with the addition of various phlogiſtic ſubſtances. 
Homberg was the firſt that obtained it, which he did accidentally in the year 
1680, from a mixture of human excrement and alum, upon which he was ope- 
rating by fire. This chemiſt, upon the ſtrength of ſome, information commu- 
nieated to him, was endeavouring to extract by diſtillation from human excre- 
ment an oil that ſhould tranſmute mercury into ſilver; in this attempt, however, 
he was diſappointed, as might naturally be expected. Lemeri the younger, 
afterwards, in the year 1713, ſhewed that it could not only be prepared from 
this ſubſtance, but alſo (on being previouſly mixed with alum) from various 
other bodies, that are capable of being charred. After this, M. de Savigny 
made it appear; that by the addition of any inflammable body whatever, a 
hoſphorus may be made of all ſuch ſubſtances as contain vitriolic acid com- 
ined either with earth, or with alkaline ſalt, or with a metallic ſuhſtance. 
Notwithſtanding this, the preference is given to alum, becauſe its earth beſt 


: * retains the vitriolic acid in the fire, and hence the operation ſucceeds beſt with 


* The preparation 3s managed in the following manner : Three parts of alum 
N * £ 1 — - »1 17331 2 a 7 ' 
s 4 In this article, I follow Wiegleb, and the copious and excellent notes of Dr. Hopſon, and his 
. anonymous friend upon the chapter on Pyrophori, | „ 
cally F . 


*, „ 


# 4% 


\ 


"MF" P R PT YH. 


( 753 ) 


| are mixed with from two to three parts of honey, or ſugar ; and this mixture is 


dried over the fire in a glazed bowl, or an iron pan, diligently ſtirring it all the 
while with an iron ſpatula. At firſt this mixture melts, but by degrees it becomes 
thicker, ſwells up, and at laſt runs into ſmall dry lumps. Theſe are triturated 
to powder, and once more roaſted over the fire, till there is not rhe leaſt moiſ- 
ture remaining in them, and the operator is well aſſured that it can liquify no 
more: the maſs now looks like a blackiſh powder of charcoal. For the fake of 


_ avoiding the previous above-mentioned operation, from four to five parts of 


burned alum may be mixed dire ly with two of charcoal powdered. This powder 


is poured into a phial or matras, with a neck about fix inches long. The phial, 


which however muſt be filled three-quarters full only, is then put into a cruci- 


ble, the bottom of which is covered with ſand, and ſo much ſand is put round 
the former that the upper part of its body alfo is covered with it to the height of 


an inch; upon this the crucible, with the phial, is put into the furnace, and 


ſurrounded with red-hot coals. ' The fire being now gradually increaſed till the 
phial becomes red-hot, is kept up for the ſpace of about a quarter of an hour, 


or till a black ſmoke ceaſes to iflue from the mouth of the phial, and inſtead of 
this, a ſulphureous vapour exhales, which commonly takes fire. 


The fire 1s 
kept up till the ſulphureous flame is no longer to be ſeen ; upon this the calcination 
muſt be put an end to, and the phial clofed for a ſhort time with a ſtopper of 


clay or loam. But as ſoon as the veſſel is become ſo cool as to be capable of 
being held in the hand, the phial is taken out of the ſand, and the powder 


contained in it transferred as faſt as poſſible from the phial into a dry and ftout 
glaſs made warm, which muſt be ſecured with a glaſs ſtopper. 
For the production of this pyrophorus, it is neceſſary, according to Wiegleb, 
that there ſhould be in its compoſition a newly generated ſulphur, an inflam- 
mable coal, concentrated matter of fire, and calcined earth of alum, or ſome 


other fixed body, with which the newly generated ſulphur may unite. Scheele 


concludes from his experiments, that fixed alkali is requiſite for the production 
of pyrophorus, and mentions the following as proofs of it : that from a mixture 


of liver of ſulphur with calcined alum, and a little powdered charcoal, he ob- 


tained, after calcination, a good pyrophorus. The ſame effect took place when 


he had mixed together and calcined a ſpoonful of finely triturated vitriolated 


tartar, with three ſpoonfuls of charcoal reduced to a fine. powder; both theſe 


- 


experiments Wiegleb found to be juſt as the author had related them; but never-. 


theleſs he does not conceive the neceſſity of fixed alkah, becauſe there are alſo 
pyrophori which do not contain any fixed alkali at all. 


| Probably the alkali ' 
' ſerves only to retain and fix the ſulphur.in the ſame manner as the earth of alum 


does, and perhaps does this better, and therefore may be uſed in its place; to | 


which purpoſe alſo ſeveral other ſubſtances ſeem to be adapted. 


The opinions of philoſophers relative to this -phenomenon are likewiſe dif-. 


ferent, Some chemiſts have pretended, with Savigny, that there is to be found 


in the 7 ago a highly concentrated vitriolic acid, which greedily attracts 
iſture of the air, and is by this means ſo intenſely heated, that the ſulphur, 


the moi 


together with the coaly ſubſtance, is inflamed by it. To this opinion however 


Wiegleb objects, becauſe there is no acid in the pyrophorus perceptible to the 
ſenſes ; on the contrary, this ſubſtance has man ey the taſte of liver of ſulphur, 
and diffolves, like liver of ſulphur, without affording a * other ſmell than that 


which accompanies every ſolution of hepar ſulphuris. For if an,uncombined 
acid were contained in it, that peculiar volatile and aner vappur 
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muſt inevitably be perceived, which is always produced. upon the admixture of 
an acid with a ſolution of liver of ſulphur. And he demands, in what part of 
it ſhould this uncombined acid be contained ? The quantity of acid that quits the 
earth of alum will either be converted into ſulphur, or muſt fly off from the 


maſs in conſequence of the heat 1 c the preparation. II. it be ſaid that 


it remains united with the earth of alum, in /this caſe it would not be a diſengaged 


acid; and its property of rapidly aitracting water, and conſequent incaleſcence, 


which have been adduced as the cauſes of this phenomenon, are annihilated. 
This caſe is alſo impoſſible upon the whole; as an aluminous compound 


and liver of ſulphur cannot be placed in contact with each other without the 
former decompoſing the latter, and accordingly the ſolution of pyrophorus is 


precipitated by a ſolution of alum, wich a difagreeable odour. There muſt 


therefore neceſſarily be another reaſon for the inflammation of this compound. 
Scheele * expoſed pyrophorus to moiſt phlogiſticated air, without obſerving 
any ignition to enſue. Mr. Bewley + found that, notwithſtanding that by a 
repeited calcination of vitriolated tartar and charcoal much of the vitriolic acid 
was loſt, yet a pyrophorus might be obtained, with a freſh addition of powdered 
charcoal, and even with the addition of an alkaline ſubſtance that exceeded the 
whole of the acid in quantity. Mr. Bewley obtained a pyrophorus likewiſe from 
calcined vitriol, from aluminous earth as free as poſſible from vitriolic acid, and 
from crocus martis, by the calcination of theſe ſubſtances with powdered char- 
coal and vegetable alkali. He even Made a good pyrophorus without any vi- 
triolic acid, to which he gave the name of alkaline pyrophorus, in conſequence 
of his baving obtained it by the calcination of the coal of blood with vegetable 
alkali, the colouring ſubſtance of which had been already extracted for the pre- 
cipitation of the Pruſſian blue; whether the alkali employed was common alkah, 
or purified ſalt of tartar; or fixed nitre, the reſult was always the ſame :_ and it 
appears from other kinds of pyrophorus which do not contain any alum, that 
there are other ſubſtances beſides that yield pyrophori, without containing the leaſt 
particle of vitriolic acid. | | 
The neceſſity for the prefence of moiſture, as well as of pure air, for the ac- 
cenſion of pyrophori, appears evident from Scheele's experiments. This great 
obſerver, having made the air in a matras thoroughly dry with quick-lime, and 
two days afterwards put ſome pyrophorus in it, could not perceive that it even 
grew warm. On the other hand, when he put a wet ſponge into the matras, and 
carefully cloſed the latter, the pyropborus kindled in the ſpace of a few minutes. 


The pyrophorus, however, would not by any means take fire in phlogiſticated air. 
On the other hand, Mr. Bewley's experiment, according to which the pyro- 


phorus kindled on dry paper, or dry lint, and ſo near the fire that ſome dry 
cauſtic alkali placed in the ſame ſituation did not get any moiſture from the air 
(and likewiſe on a hot iron plate), ſeem to ſhew that the pyrophorus will kindle 
without attracting any moiſture from the air: but here it may be ſufficient to ob- 


ſerve in general, that the motion of the heat, which is excited in the luminous 
- pyrophoras, is the cauſe of the accenſion of this ſubſtance; and this. motion of 
the heat may either ariſe, as in the experiments above-mentioned, from heat ap- 


plied ab extra, or (as is the caſe when expoſed to the common temperature of 
| 1 | los 
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the atmoſphere) by attracting the moiſture of this: latter, Mr. Bewley thinks 
| that pyrophort have the power of decompoſing the atmoſpheric air, and of at- 
tracting the nitrous air from it, and by this means of exciting ſuch a heat that 
the inflammable particles of the pyrophorus are capable of being kindled by it. 
He founds his opinion upon various experiments of Dr. Prieſtley, who, with 
nitrous acid, obtained from ſeveral ſubſtances very pure vital air; as likewiſe 
on having been able to ſet fire, by means of nitrous. acid. a pyrophorus' that 
had not been ſufficiently calcined. All pyrophori are, according to this theory, 
nothing but perfectly dy alkalis combined with phlogiſtic matter, which, in con- 
ſequence of the attraction of the air, emit this phlogiſtic matter, when this laſt 
immediately ſeizes the nitrous acid exiſting | in the air, and forms a nitrous ſul- 
phur, that is very eaſily decompoled, and | is kindled in conſequence of the heat 
produced by the combination. 

Scheele gives the following explication of the accenſion of pyrophori. The 
liver of ſulphur, of which, together with charcoal, this preparation conſiſts, at- 
tracts the phlogiſton that has been extracted from the charcoal during the calci- 
nation. This ſubſtance, which is compoſed of al kali, phlogiſton and ſulphur, 
will not take fire without moiſture and dephlogiſticated air. The alkali, which 
attracts the moiſture ſtrongly, is rendered incapable by it of retaining the phlo- 
giſton any longer, eſpecially as empyreal or dephlogiſticated air is preſent, a ſub- 
ſtance which attracts the phlogiſton more powerfully. Now, in conſequence of 
the empyreal air combining with the looſely adhering phlogiſton, a quantity of 
heat is generated, which, together with the freſh acceſſion of empyreal air, 
Eindles the ſulphur and charcoal, and afterwards calcines them. 

M. Pilatre de Rozier aſſerts, chat a certain quantity of phoſphorus exiſts in 
the pyrophorus, and is the cauſe of its inflammation: for he ſuppoſed the acid 
of all mucilaginous ſubſtances to he the phoſphoric acid. This philoſopher ob- 
tained from fifty - four grains of flowers of ſulphur, thirty-fix grains of charcoal 
made of willow, and three grains of phoſphorus, a kind of pyrophorus which 
took fire in conſequence of being breathed upon, and which, on the addition of 
twenty-four grains of alkali, emitted A oe Hh {mel}, ſimilar to that of the 
aluminous pyrophorus. 

Inſtead of entering into tedious diſquiſitions for the purpoſe of examining and 
confuting theſe ſeveral opinions, Dr. Hopſon's friend adduces that of M. Leon- 
Hardi, w ich appears to him to be the moſt ſatisfactory of any hitherto offered to 
the public. As (ſays this author), beſides the aluminous, there are other kinds 
of . pyrophori, in which neither phoſphorus nor ſulphur, nor liver of ſulphur, can 
be ſuppoſed to exiſt, we mult ſeek for ſuch an explanation as ſhall be equally 
adapted to them all. And this appears to me to be found in the inflammable 
air which 1 is kindled by the heat in conſequence of the acceſſion of the reſpirable 
air to it.” This theory he attempts to eſtabliſh by the following arguments: 
« A quantity of inflammable air-is actually produced in the preparation of the 
aluminous pyrophorus from burned alum, and a charred FEAT or animal 
ſubſtance. 

I. «For if this mixture be calcined in Bewley' s method, viz. covered up with 
and in a tobacco- pipe, a ſort of efferveſcent motion may be obſerved iu the 
fand, which ſeems to ariſe from ſome kind of air that is extricated from it. 

II.“ If the pyrophorus be prepared, as it uſually is, in an open phial, into 
which conſequently the external air can enter, à flame is produced, which is 
nothing but an inflammable 5 W the vitriolic * that is © wt 
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from the alum, and, on occaſion of the maſs being heated, acts upon the coal, 
and (on the acceſſion of the external air) is kindled by the heat ſubſiſting near the 
mouth of the phial, Fhis flame is likewiſe the mark of the operation being 
nearly finihed. If the pyrophorus be calcined till it yields no flame at all, it will 
never be good, becauſe all the inflammable air is expelled. If the calcination 
be diſcontinued before the flame becomes weak, it will be but an imperfect 
pyrophorus ; becauſe the alkali contained in it is not dry enough to attract the 
moiſture in the air, ſo as to generate a ſufficient degree of heat. If, on the other 
hand, the proceſs be diſcontinued at the time that the flame begins to get 
weaker, a part of the inflammable air remains in the phial upon the coaly powder, 
and is abſorbed by it, if the evaporation of it be prevented as uſual. For it 
is proved by the Abbe Fontana's experiments, that coals abſorb all kinds of air, 
and conſequently inflammable air. But this inflammable air being but very 
looſely combined, a very low degree of heat will be able to kindle, not only the 
inflammable air itſelf, but likewiſe, by means of it, the coal and ſulphur of the 
pyrophorus; whether the heat, as in Bewley's experiments, be occaſioned ab 
extra, by actual fire placed at ſome diſtance, or, as Bewley likewiſe experienced, 
by pouring upon the pyrophorus a drop of the concentrated nitrous acid (which 
according to Scheele's experiments cannot decompoſe the inflammable air), or, 
laſtly (as takes place on the expoſure of it to the air), in conſequence of the 
moiſture of this latter being attracted by the alkali.” x 
The inflammable air contained in the aluminous pyrophorus ſeems to be of the na- 
ture of hepatic air, as an odour fimilar to that of this air is obſerved to ariſe durin 
the burning of the pyrophorus. The pyrophorus, when kept in a looſe, careleſs 
manner, loſes the property of kindling in the air, becauſe the moiſture which it 
has ſlowly and gradually attracted from the air prevents its incaleſcence in the 
air, and perhaps becauſe the inflammable air in part evaporates. But a repeated 


calcination will reſtore to it this property; becauſe it renders the alkali extremely 


dry, and makes it able to generate heat again by attracting the moiſture of the 

air, and probably alſo there is a freſh extrication of inflammable air. 
The ſame explication will hold good with reſpect to every kind of pyrophorus 
made of charcoal, alkali, and calcined vitriols, or vitriolic neutral falts, and even 
to Mr. Bewley's pyrophorus, which conſiſts of alkali and charcoal. This is con- 
firmed by an experiment of Scheele, in which, by diftilling cauſtic alkali and 
charcoal together, a quantity of inflammable air was obtained, free from fixed 

Alr. | | 

Befides this, other compoſitions, which, in like manner, take fire on expoſure to 
the open air, have been by degrees made known to us: 1. The ſcoria of the 
martial regulus of antimony, as well crude as alſo after being diſſolved, have 
been obſerved to take fire ſpontaneouſly, when laid upon a hot ſtone, or in the 
ſun. Of the truth of the latter caſe, Wiegleb ſays be is affured by his own ex- 
perience. 2. Some aſſert that they have obſerved an inflammation enſue from 
oney and flour calcined according to the rules laid down above. 3. According to 
Geoffroy, a calcined maſs of three parts of black ſoap, and one of diaphoretic an- 
timony has been known to take fire ſpontaneouſly. 4. Meuder has obſerved, that 
a pyrophorus 1s obtained when equal parts of orpiment and iron filings are ſub- 
limed together, and ten parts of this ſublimate are triturated in a mortar along 
with twelve of nitre of filver. 5. A pyrophorus is produced, according to 
Penzky, when two drachms of white ſand, three of common ſalt, one of ſulphur, 
iwo of 8 of vitriol, and half an ounce of ſpirit of ſalt, are mixed together and 
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diſtilled in a glaſs retort, In this operation a ſublimate is ſaid to be obtained, 


which burſts out in flames, as ſoon as it comes into contact with the air. 6. The 


ſpontaneous precipitate of oſtiocolla, from a ſolution of it in vitriolic acid, after 
© having been ſeparated by means of a filter, and dried, took fire in a warm place. 
7. Pott obſerved the ſame phenomenon in the earth of the reſiduum after the diſtil · 


lation of urine, that had been putrid for a conſiderable time. 8. To theſe may © 


_ alſo be referred a maſs compoſed of. equal parts of ſulphur and iron filings ; 
- which, when thoroughly moiſtened with water, after ſome time grows hot, ſwells, 
and at laſt breaks out into vapour, ſmoke, and flame. It is difficult to aſcertain 
the cauſe of theſe and ſeveral other ſimilar experiments, becauſe the circum- 
ſtances attending them are complicated, and perhaps not minutely enough re- 
lated. We learn however by this, that other fixed bodies beſides may have the 
ſame effect, as, in the uſual mode of preparing pyrophorus, appears to be produced 
by the earth of alum. | | | 

Thoſe pyrophori that require a heat greater than that of the uſual temperature 
of the atmoſphere for their accenſion, may be termed imperfe& pyrophori. 
They may be compared to the imperfe& phoſphori, and are in fact interme- 
diate ſubſtances between the true pyrophori and ordinary combuſtible bodies. 
Moſt of the following taken by Dr. Hopſon from Mr. Bucholz's paper, in 
vol. i. of the Chemical Annals, are of a different nature, and appear to be 
the reſult of fermentation, or the decompoſition of water. | . ; 
With a view to the prevention of fires, in many inſtances it may be uſeful to 
make mention, in this place, of certain ſubſtances which, when made warm to a 
certain degree, or merely mixed with oils, take fire and are deſtroyed. On oc- 
caſion of a frigate that in 1781 took fire in the port of Cronſtadt, juſt as ſhe was 
Preparing to ſer ſail, though no fire had been made in her for five days before, M. 
Georgi, of the Imperial Academy of Peterſburgh, made a great number of ex- 
periments, from which we ſhall ſelect the moſt remarkable. He impregnated 
gradually three pounds of Ruſſian lamp-black with five pounds of boiled hemp- 
{eed oil; and, after having left the mixture expoſed to the air for about five hours, 
wrapped it up in a coarſe linen cloth. This maſs, after having lain in a cheſt for 
about ſixteen hours, yielded a very offenfive and ſeemingly putrid ſmell, not 


much unlike that of boiling oil. Some parts of the maſs grew warm, then hot, 


and emitted a conſiderable quantity of vagour. Theſe vapours were watery, 
and by no means inflammable. Within about eighteen hours after the packer 
was made, ſome part of it growing warm exhibited ſmoke, and immediately after- 
wards was actually ignited. The ſame happened at two or three other places; 
but others were ſcarcely warm. The fire ſpread very flowly, and emitted a thick. 
ſtinking ſmoke. M. Georgi then taking the maſs out of the cheſt, and laying 
it on a ſtone floor, where it was more expoſed to the air, a flame about fix inches 
high aroſe with much ſmoke : whenever any openings or crevices were made in 
the maſs, they threw out vapours, which ſoon after took fire. The maſs being 
thrown upon the floor, broke in pieces, and a briſk flame aroſe on a fudden abour 
three feet in height, which ſoen ceaſed, when the materials continued to glimmer, 
at firft with ſmoke, and afterwards without, for the ſpace of fix hours. The whole 
was conſumed in about eight hours. The aſhes, which were gray, weighed, when 
cold, five ounces and a half. £15 5 
In another experiment, exactly fimilar to this as to what relates to the 
mixture and quantity of the materials, the inflammation did not take place for 
forty-one hours after the oil had been imbibed by the lamp-black, In general 
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the inflammation took place much ſopner in fine clear days than in rain 


In another experiment he impregnated three pounds of Ruſſian lamp- black | 


with three pounds of hemp-ſeed oil unboiled, and the inflammation took place in 


the ſpace of nine hours. Twelve ounces of fine German-lamp-black mixed with 


twenty: four ounces of boiled hemp - ſeed oil, did not grow warm till after ſeventy 


hours were elapſed; it then became gradually hotter, and emitted vapours which 
were not inflammable. The re- action of the materials laſted about thirty-fix 
hours, in which time the heat was ſometimes greater and ſometimes leſs, till at 
laſt it ceaſed entirely. He made a great many more experiments for the Board 


of Admiralty at Peterſburgh ; of which the reſults are theſe. The inflamma- 


tion takes place much ſooner when Ruſſian lamp-black, which is coarſe, greaſy, 
and heavy, is impregnated with the oil, than when the German lamp-black, 
which is light and fine, or common wood ſoot, is employed for this purpoſe. With 
regard to the oils, the inflammation only happens with drying oils, either boiled 


or crude. The proportion of the lamp-black to the oil differed greatly in theſe 
experiments; the lamp-black or ſoot took fire with Y + + + equal parts, and 


even with twice the quantity of the oil. In general the inflammation. depended 


more upon the mode of mixing the ingredients than upon the quantity of them; 


and alſo, as M. Georgi often obſerved, upon the weather; for in wet weather, 


the mals, after growing warm, became cold again. A pacquet of hemp, of about 
thirty pounds weight, was impregnated with a mixture of three pounds of tallow® 


and three pounds of hemp-ſeed oil, and pur into a baker's oven, which was heated 
to go degrees of Fahrenheit; on taking it out of the oven, an hour afterwards, it 
was hardly warm. In the ſpace of an hour after this it began to ſmoke, and in 


another hour the ſpontaneous : inflammation took place; when M. Georgi ob- 
ſerved that it began about the ſurface, and not in the middle of the maſs. He 


attributed much to the dry wind that blew on that day. The pacquet burnt for 


the ſpace of five hours with a vifible flame. 


Subſequent to theſe experiments with hemp and flax, this ingenious philoſo- 


pher made others with wool : he impregnated twenty pounds of wool with a 


mixture of two pounds of hemp-ſeed oil, and one of tallow ; after having 


mixed the wool equally with oil, he put it into a ſmall baker's oven, and kept 
it there for the ſpace of an hour, after which he took it out, and ſewed it up 


a mat. The pacquet cooled by degrees, and remained in that ſtate Tae, 


days, at the expiration of which period the wool: was found quite ſound and 
entire, and the fat was ſo thoroughly imbibed by the wool that it was ſcarcely 


perceptible. On the ſame wool he now poured a pound of hemp-ſeed oil, and 


put it again into a baker's oven, of which the heat was 95 of De Vifle's thermo- 
meter. After remaining there an hour, it was tied up in a coarſe linen cloth, 
and laid on ſome wood in the laboratory. A few hours after, the pacquet grew 
warm in ſome places, and emitted a ſlight ſmoke, which increaſed to that de- 


gree that two hours afterwards a ſpontaneous inflammation took place. The fire. 
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glimmered flowly, but when the window was opened it burned for half an hour 
with a low flame; in the ſpace of forty-four hours it ceaſed burning, when there 


remained two pounds and fix ounces of coal, and two pounds of very fine 
alhes. 3 | 0782 5 | 
He made a great many experiments beſides, in which the ſpontaneous inflam- 
mation took place, ſuch as ſteeping cow-hair and wool in oil, and then expoſing 
chem to a certain degree of heat, &c. from which may be drawn this general con- 


cluſion, 
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5 clufon, viz. that oils mixed either with vegetable or with animal ſubſtances, * | { 
after they have parted with all their water, begin to take fire. The heat may „ | 
either have been occaſioned by an inteſtine n ion, as is the caſe when oils are | 
mixed with caarſe lamp-black, or with black wad, where, by the internal heat, | tre ö 
the whole of the fluid previoufly evaporates, the inflammation. not taking place „ 
till the water is erip eder elſe, when vegetable or animal ſubſtances are ; 
— an oils, when the oil in conſequence of the great ſurface given it "= 
» arts with its water fo much the ſooner, and thus acquires a ſolid and ſubſtantial 1 
body, with Which it can take fire. This inflammation takes place, as Meſſrs. 1 
Hagemann and Gaber have obſerved, in Crell's Chemical Annals, 1784, p. 488, 5 
in wh apothecaries ſhops, in oils that age boiled till they are deprived of all their 1 
water. 5 + 
MN. Georgi alſo roaſted barley-groats and rice, and he found that the larger 7 
| the grains are, the leſs they are diſpoſed to take fire: thus coffee roaſted brown 3 
1 and bound up in linen did not kindle; the contrary to which however was the « 1 
caſe with ground coffee, which took fire in three quarters of an hour, and con- „ 
tinued ſpreading till half an ounce of aſhes remained out of two pounds of 1 
coffee. In order to ſatisfy himſelf that it was only the ſize of the coffeę-berries | 4 
that prevented the mutual action of the component parts, the above-mentioned | 
coffee was ground and roaſted again tolerably brown, and wrapped up in linen. R $ 
In an hour after this, the powder took fire. Saw-duſt of mahogany-wood was FD 4 
roaſted over a gentle fire till it was of a browniſh hie, and kindled in a quarter _ 
of an hour after it had been wrapped up. 1 
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I xo pounds of ſaw-duſt of fir- wood, on account of the different ſize of the 
particles, became partly -black in roaſting, and partly white. - After being 
wrapped up, it ſoon loſt its heat; but, an hour after, the heat returned with 
ſmoke, when it quickly took fire. ages | ; 

In order to know whether the compreſſion of vegetable ſubſtances, and the 
modification of the air by ſurrounding them with linen, were eſſential to the 
ſpontanequs inflammation, and whether a ſpontaneous inflammation would take 
place without the obſervance of this circumſtance, M. Georgi roaſted ſome » 
barley-coffee till it was brown, which he put into a ſhallow pot, without covering 

- the latter entirely with its lid. After fourteen hours were elapſed, the warmth 
of the pot returned, and a ſmoke aroſe. There was no fire perceived in the 
dark; the inſide of the pot howeyer tad a phofphoric appearance, and paper 
and bits of wood ſoon took fire, and a knife, upon being plunged into the 
maſs, became red-hot. In twenty-four hours the fire was extinguiſbe t. 

The following remark of M. Georgi is of the greateſt importance: in the 
drying of malt, and in roaſting of other ſubſtances of a fimilar nature, the malt 
or other materials may take fire of themſelves, in a corner of the kiln, a long time 
after the operation is finiſhed, and that even in the open air; and, without giving 
any figns of accenſion, except a trifling degree of ſmoke, burn for a coniider-, 
able time, and. do a great deal of miſchief. — From all that has been mentioned, 

it appears that the ſmaller kinds of grain, as well as flour, ſaw-duſt, and other. 
minutely divided and inflammable ſubſtances, when taken in conſiderable 
quantities, and united with oily matters, are capable of taking fire themſelves 
under certain circumſtances, in conſequence of their being ſurcharged with 

inflamtmable particles, as well as of an inteſtine motion and mutual action in 
their conſtituent parts, by which the inflammable particles are diſengaged 1 
This is certainly a very remarkable, and hitherto not ſufficiently 1nveſtigare £ f 
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rocket a progreſſive motion by its re- Action. Rockets are fometimes- uſed in 
war; but as they are moſt commonly exhibited for mere amuſement; it is uſual, - 

to include gyn-powder in the head of the rocket with balls of a ſtill more ſlowly” 

F burning compound, with additions to vary the colour they exhibit at the inſtants - 

of exploſion, and for a few ſeconds aſter VIE ry | 


2} S. + | - * „ 
* Lights are alſo made for ſignals and ſtation marks. But as all theſe objets 
are in ſome meaſure remote from the explanation of ſcientific chemiſtry, the 
reader isfeferred to treatiſes written expreſsly on this art. See Rocker, ot ” i 
* SE | 
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UADRUM, a grit tone with a calcareous cement. When it contains 
Q about 50 per cent. or more of filex, it belongs to this ſpecies; it com- 
tains alſo a ſmall proportion of argill and iron; it hardens by expoſure to 
the air, and then ftrikes fire with ſteel, and efferveſces lightly with acids: it is 
_ fometimes cryſtallized in rhomboids, as at, Fontainbleau. One hundred parts 
of this contain, by the experiments of Mr. Laſſone, 62, 5 of filex, and 37,5 of 
mild calcareous earth. | | 
The ſaxum margariticum of Linnæus belongs, alſo to this ſpecies : it conſiſts 
of quartz in a calcareous cement. at i | | 
QUARTATION, is an operation by which the quantity of one thing is made 
equal to a fourth part of the quantity, of another thing. I hus when gold allayed 
with filver is to be parted, we are obliged to facilitate the action of the aqua-fortis 
| | by reducing the quantity of the former of theſe metals to one-fourth part of the 
| whole maſs; which is done by ſufficiently increaſing the quantity of the ſilver, if 
it be neceflary. This operation is called quartation, and 1s preparatory to the 
parting ; and even many authors extend this name to the operation of parting. See 
PARTING. | „ 
QUARTZ. Some chemiſts make a diſtinction between quartz * 
ſtal. Cronſtedt arranges the latter as a ſpecies of the former, as does Kirwan al 
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In general, thoſe cryſtals of the ſiliceous order which are clear and perfect and do 
not crack in the fire, are called rock cryſtals. See CxysTAL, Rock. And thoſe 
which are coloured, full of flaws, rounded and irregular, are called quartz. 
The tranſparent quartz or rock-cryſtal is either colourleſs and cryſtallized in 
hexagonal pyramids, and then called mountain cryſtal, or in various other 
forms, or irregular, Its ſpecific gravity is from 2, 65 to 2,7; its texture is lamellar 
and generally ſhattery, and its appearance is glaſſy. It cracks and loſes its tranſ- 
parency when heated; it poſſeſſes all the other properties of pure filiceous earth. 
Bergman has extracted from 100. parts of mountain cryſtal, about 6 of argil- 
laceous, and 1 of calcareous earth. So alſo has Mr. Abilgaard, quoted by Kirwan. 
Yet Gerhard ſays, that ſome are ſo pure as to contain neither. He alſo ſays, 
that the irregular cryſtals, though colourleſs, being long digeſted in acids, afforded, 
when treated with pure Pruſfian alkali, ſome traces of iron, x7 

The pureſt and moſt tranſparent of theſe cryſtals form the falſe diamond, 
called Briſtol, or kerry-ſtone, diamant d' Alencon, cc. | | 
| The coloured tranſparent cryſtals denve their tinge generally from metallic 
particles in exceeding ſmall proportion; they all loſe their colour when heated; 
theſe form the falſe gems. The moſt remarkable are the . 2 
Red, from Oran in Barbary ; falſe rubies. | 
Yellow, from Bohemia; falſe topazes. 
Green; falſe emeralds and prafes.. 
— from Bohemia and Saxony. 3 
It is ſaid that brown cryſtals may be cleared by boiling them in tallow. . _ - 
The opake quartz or pebbles are alſo cryſtallized, or irregulacly figured, 
either white, gray, or yellowiſh, or tinged of other colours by metallic particles... 
The former ate leſs pure than thoſe of the firſt ſeries, containing a larger pro- 
portion of clay, or at leaſt the clay is leſs perfectly united with the filiceous 
part. Their ſpecific gravity is from 2, 4 to 2, 7; their ſurface either rough, 
or ſmooth and ſhining, the laſt are called fat quartz: the texture either lamellac 
or granular; they crack like the former in fire, and become of a duller colour; 
when rubbed againſt each other, they emit a phoſphoric ſmell. They are often 
found in round maſſes in the beds of rivers. © © © HA 
The coloured opake quartz are either, 1. Black, being mixed with a large 
proportion of iron. 2. Red. According to Cronſtedt they contain copper, but 
Bergman could find none in them. 3. Blue, from Uto in Sweden. And 
4. Green, found at Adelſdorf in Sweden. | 1 
Though the powdery ſtate of other ſtones does not deſerve any particular notice, 
yet that of quartz or ſilex does, from the great uſe that is made of it, and from its 
ſeeming to poſſeſs properties which are incompatible with it an a groſſer ſtate. It 
is of various colours, and incapable of forming a maſs, or hardening with water, 
The pureſt is white, the minute particles of which, when inſpected through a lens, 
are tranſparent. It is ſeldom perfectly pure. Mr. Achard ſays, that the fine white 
ſand of Freyenwald, which is uſed for the porcelain manufactories, contains 4+ of 
its weight of clay and calcareous earth; but Kirwan is inclined to ſuppoſe, that 
this is a,petro-filex in powder. | FFF 
Mrz, RHQMBIC. F LE I rokt. oo 
' QUERCITRON. Dr. Bancroft has made known the uſe of the bark of a 
kind of oak, called yellow oak in New England, and has obtained an eacluſive 
right to the traffick of, this bark in France and England: he calls it quercitron. |, 
According to Dr. Baneroft, the quercitron bark may be advantageouſly” ſub- 
OE: as 1 ſtituted 
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ſtituted for weld in the printing of linens, but it muſt be only fimply infuſed in 
warm water, and only one part employed, inſtead of ten of weld. CH] en 
To dye wool yellow, Dr: Bancroft adviſes that ſolution of tin and alum ſhould 
be put into the bath with the quercitron. Silk ought to be treated in the ſame 
manner as with weld : if a very bright yellow is required, it muſt be prepared 
with folution of tin. * 112-10 
It appears from ſome information for which Berthollet was indebted to Mr. 
Brown, that many manufacturers of printed linens in England at preſent, prefer 
this bark to weld, becauſe it is conſiderably cheaper, and the ground whitens: 
more eafily. Some find it advantageous to mix a certain proportion of decoc- 
tion of weld with the quercitron bath, which ſhould be expoſed to only a gentle 
heat. M. D'Ambourney afferts, that, to obtain the advantages ſer forth by Dr. 
Bancroft, the wool muſt be firſt prepared with ſolution of tin, and then his pro- 
ceſs followed. | | | 125 
QUICK-LIME. There is in nature a kind of earths and ſtones, which is. 
ſuſceptible of being changed by the action of fire into the ſubſtance called quick - 
lime, or calx viva; whence thoſe earths and ſtones are called calcareous, or 
calcinable. This kind of earth appears to have derived its origin from vegeta- 


bles and animals, but eſpecially from teſtaceous animals. It is an earth very. 


much attenuated by the action of organifed bodies, and at the fame time com- 
bined with a certain quantity of water and gas, which make with it an earthy 
compound ofa peculiar nature. | | 

The method of converting earths and ſtones into quick-lime is very ſimple. 
It conſiſts in expoſing them to the action of fire, till they become of a white- 
red heat, and in Keeping them in this degree of heat during twelve or fifteen. 
hours. Good quiek- lime may alſo be made with a leſs heat longer continued, 
or in leſs time with a more intenſe heat; but care muſt be taken that the heat 
is not ſufficiently violent to vitrify the calcareous ſtone. | | | 
Me may know when the calcination is finiſhed by the following figns, which 
at the ſame time ſhew the properties that diſtinguiſh quick- lime from uncalcined 
calcareous earths ; and if the calcination is perfect, theſe properties will be found. 
through the whole ſubſtance of the calcined matter. ; - 
We may obſerve that, by calcination, the weight of the ſtones is reduced to 
about one half, and that they are rendered more friable. | en 

If the calcined ſtones be left expoſed to the air, they gradually crack and crum- 
ble into a fine white powder, called lime flaked in the air. The quick- lime, 
while it crumbles thus, recovers great part of its original weight before calcina- 
tion, and, as its parts do not cohere, its bulk is confiderably greater than that of: 
the uncaleined ſtone. | .. HIER 
If, while the quick-lime is newly made and very ſtrong, it be put into the 
water, inſtead of expoſing it to air, it preſently cracks and ſplits with noiſe :: 
from the crevices thus formed a hot watery vapour exhales, and in a very little 
time the whole quantity of quick-lime crumbles, and is reduced to. as fine a. 
powder as if it had been a long time expoſed to the air. All theſe effects are ac- 
companied with a great heat. When in this experiment a ſmall quantity only 
of water is uſed, that is, when no more than the quantity neceſſary to flake the 


- lime is added, but not enough to dilute it, it becomes a white impalpable 


powder like that of the lime ſlaked in the air. But when a larger quantity of it 
is employed, a white paſte reſults from it, which, although very fine, and co- 
hering in a certain degree, has not the ductility of clay. Water poured copi-. 
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ouſly on this paſte nefate it dries, eaſily dilutes it, and the fine particles of the 
lime may be kept ſuſpended by agitation, and give a milky white appearance to 
the water. But this earthy powder is ſoon depoſited to the bottom of the veſſel 
in form of a white ſediment, and the water above it becomes quite clear. 
This water, called lime: water, has a very diſtinct alkaline taſte, and which is 
even acrid. Upon the ſurface of the water a fine earthy pellicle is gradually 
formed, called cream of lime. When the pellicle is removed, another will be 
formed in its place, and thus ſucceſſively till all. the lime which had been * 
ſolved in the water is thus ſeparated. 
Accordingly as the earth thus ſeparates from lime: water, this liquor loſes i 
ally its alkaline taſte, and laſtly becomes quite inſipid. On the other ſide, the 
cream of lime, which cannot be again diſſolved in water, when well waſhed, has 
not any alkaline or acrid taſte. This decompoſition of lime- water does not als 
place when it is kept in full and well cloſed bottles. . A. 

Calcareous earth, or crude lime · ſtone, before its calcination, preſents; none ol 
theſe phenomena, with air, or with water, It is nearly inſipid, and water diſ- 
ſolves ſcarcely any of it according to Baume, and none at all er to 
Lavoiſier. 

All the acids are cage of diſſolving quiek- lime, and this ſalmion i 1 accoms 

panied with conſiderable heat, but without efferveſcence, or with very little, 
when the quick-lime is well made. They form with this earth neutral ſalts, en- 
tirely ſimilar to thoſe made with uncalcined calcareous earths: but hen the acids 
unite with theſe uncalcined earths, they produce a violent efferveſcence, which 
they do not, as has been already remarked, with quick- lime. 
Li me- water not decompoſed, which is nothing elſe than water ſaturated with 
quick-lime, produces the ſame appearances with acids and other ſubſtances as 
the/quick-lime ĩiſelf, excepting that its combination with theſe ſubſtances. is not 
un wich ſo much heat. 

Quick: lime and its ſolution, that is, Wen have not only the taſte of acri- 
mony, but likewiſe the other properties of fixed alkalis; ſome of which proper- 
ties, however, are not ſo ſtrongly marked in quick- lime as in the alkalis. Thus 
quick- lime changes the blue colour of flowers to a green, precipitates all metallic 
ſolutions, and even ſome falts with earthy baſes, ſuch as alum, and decompoſes 
ammoniacal ſalts, from which it diſengages the volatile alkali. It has ſome ac- 
tion upon oils, ſpirit of wine, and eſpecially upon ſulphur, which it reduces to 
an hepar, nearly in the ſame manner as alkalis do. Theſe alkaline ſaline pro- 
perties diſtinguiſh quick-lime from uncalcined calcareous earths, which, how- 
ever, in a very ſmall degree, poſſeſs ſome of the ſame properties. 

Fixed and volatile alkalis, treated with quick- lime, become fluor, deliqueſ- 
cent, incapable of efferveſcing, cauſtic, and capable of acting like ſolvents on 
many bodies, eſpecially thoſe of an oily nature, with much more force and ac- 
tivity than in their ordinary ſtate ; and the quick-lime, by thus communicating 
cauſticity to alkalis, loſes its own cauſticity, and Acquires: all the properites or 
uncalcined calcareous earth. 

Quicklime which has been ſlaked in water, and not long expoſed to air, pre- 
ſerves its cauſticity, at leaſt in a great meaſure, and the property of rendering 
alkalis cauſtic, deliqueſcent, and incapable of efferveſcing. 

If to lime-water be added, alkalis that are efferveſcing and not cauſtic, or the 
gas which eſcapes from the efferveſcence of theſe alkalis or uncalcined calcareous 
earth, or the gas of the vinous fermentation ; or laſtly, if lime-water be mixed 
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Vith air that has been reſpired, or in which any combuſtion bas taken place z. 
this lime - water will be rendered turbid, will be immediately decompoſed, the 
lime will ſeparate from it, and precipitate in the ſtate of an unſoluble calaareous 
earth, deprived of all catſticity, efferveſcing with acids, and perfectly like un- 
calcined caleareovs carths: and it is well. worth. remarking, that eauſtie alkalis, 
whether fixed or volatile, do not precipitate lime. water; but that this water 
may be pretipitared by adding ſpirit of wine, which ſpirn not containing any 
gas, "he precipitate produced by its means from lime-water.is not mp 
df vncalcined”calcartous' earth, but in the ſtate of. quick - lime. 

The earthy precipitate obtained from lime-water by efferveſcing alkalin; ooby- 
the ſeveral kinds of gas above mentioned, may again recover its cauſticity, its 
ſolubility, and all the other properties of quick lime, by two methods: 1. By 
3555 fi Ene; it to fire, in the ſame manner as calcareous ſtones are converted into 

me; and by this calcination ir — the ſame proportion of: water and 

s theft ſtones do: 2. By diflolving it in an acid, and precipitating it 
ol the ſolution by adding a: cauſtie non-· e Srveſcing alkali and. in nner 
alſo crude calcareous earths may be converted into quick. lime. 

By 3 ee ſtones to calcination in an apparatus of dice ae 

ſo that Whatever is expelled” by fire may be obtained, Meſſrs.-Hales, Jacquin . 

— others, and moſt perſpicuouſiy Dr. Black, have ſhewn, 1. That theſe ſtones 
may be converted ict qufekciime without the. concurrence of the external air, 
col rary to che 0 pinion of Van Helmont and of Daniel Ludovic; who had af 
firmed the contrary, and who conſidered the calcination of quick -· lime as the 
cotnbuſtion of an inflattimable/matter,. with which they belie red the ſaline 

of calcareous” earths wefe envelope, 2, It has been alſo- ſhewn, that, duri 

this Calcfusrion in cloſc veſſelsp 4 certain quamity: of aqueous) liquor is; expelle 
from calcareous ſtones, even although they bad been previouſſy well dried: 


1 Laſt; it is found, A conſiderable quantity of permanently elaſtic fluid 
ng; ved durin the calcination, and that this vapour is the ſame as the gas, 
a0 d by adding acids to calecareous earth, and: which occaſions tho 


ence that ariſes upon miſſing theſe ſubſtances. See Arx, FIE D. 
e is of ad uſe in building, as-ivis the principal ingredient i in mor- 
Lhich 7s à mix of  quick-lime' flaked with water, and a. certain. quantity. 

#4, or off poùnded burnt clay. This mixture, when it dries; has the pro- 
perty 755 eder folĩd and hard to a conſiderable degree, which. renders Mate 
io be uſed as à cement to bind together the ſtones of a building. 

The cauſe of, the induration of mortar may be naturally 8 1 
pre N mes of 2 8 lime, and eſpeeially from the great fimeneſs of its parts when 
Nis {laked; | The extreme diviſion of the parts of this ſtone, which are thus re- 
Faced almoft entirely to che ſurface, gives them an-opportunit of applying them 
ſelves immediately upon the ſurface of the hard parts of the ſand, or burnt clays : 
and of adhering with a force proportzonable to wen intimacy of contact. 5211 
Wi. cannot doubt that the water, which neceſſarily enters into the: coninolitinns 
of the mortar, contributes alſo much to its hardneſs. .- For if we diſtil the oldeſt, 
hardeſt and drieft mortar with a heat nearly equał to that-ufed inithe:calcination' 
of lime-ftone, a/p00d deal of water is obtained from it, and it loſes at the. ſame 
time its confiſtence and hardneſs. We ſee every day in laboratories an. example 
6f what bappens to mortar. When lime · water has remained during ſome time 
in open veſſels, the earth of the lime forms an incruſtation on the ſides of the veſ- 
Als; and this incruſted 9 to the ſides of the veſſel, that ĩt 


Cannot. 
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cannot be diſengaged rubbing, without: at the, eee off pt 
the ſurface of the wow: i pa 
It max. be ated; why the dried paſts of quick-lime, walkout addition of and | 
or burnt clay, does not acquire the conſiſtence and hardnefs ef the mortar, as is 
well known? This difference proceeds in general from hence, that the parts of 
the quick-lime can apply theniſelves ſooner to thoſe of hard bodies than chey can 
do each other; but it alfb appears probable that water contributes greatly to this 
effect. The phenomena of the extinction of quiek- lime in water, ye the diffi - 
culty afcertained by M. Dühamel's experiments (Mem. de F Acad. 1747) of 
depriving quick · lime, by means of fire, of all the water it had abſorbed during its 
extinction, demonſtrate, chat quick-lime contracts a ven rang adheſion to 
N 

ies of the mortar ſhew of dies eh conſequence perfe& 
to'the he bog of this compound. After many reſearches into the m drying i 
creaſing the ſolidity and hardneſs of mortar, NM. Loriot found, that this effect 
could be produced by adding to mortar a eertain quantity of quick-lime. We 
cannot doubt that the fuperiority of this ne- mortar, over that made in the old 
way with ſlaked quick. lime, proceeds from this cauſe; that the added quick⸗lime 
diminiſhes, as far 5 b is 1 er $00 Poe of e Mn in the 
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Of the Spaniſh — rien mines in e EM 5 lle to 
Ou except that their produce is mote than wholly. abforbed:by the gold and Al: 
ver mines in South America; and that Spain; ſo far from having any quickflver 
to export, is on the contrary under the neceſſity of buying vaſt quantities to fup- 
ply the American mines; whoſe conſumption-of quickfilver muſt have 17. hs chor: . 
mous hitherto, as, by their common proceſs of cold · amalgamation, they 
for each marc ot ſilver. It is ſuppoſed to be annually from. 17 19, 24,6 5 in . 
tals (Ferb: l. 1. p.82); and as Span ain has. but lately contracted wich the Boar 
Mining at Vienna for an annual ſupply of 205000. quintals of 'q 1 7 00 | 


Idria during the courſe of ten years to come, one may nearly calculate the quick+ 
ſilver produce of the Spaniſh mines. in America and at Almaden... Whatever bl 
be, the ſucceſs of the-proceſs-of amalmagation in Europe mult ultimately depen 
upon the produce of the quickfilver mines in Europe, which are in F "ub, | 
Tranſylvania, Hungary, Carinthia, Bohemia, the Palatinate, and Zxey br 
The greateſt and moſt productive of all is that at Idria in Friuli, Formerly 3s | 
raduce was between 2 and 3ooo.quintals ; and though the. prime coſt was Ne 
m 8-10-12 flor. yet by contract almoſt the whole produce was made over, for 
intereſt and part of payment of a ſum of money negociated in Holland, to Meſſrs. 
Golland Company at Amſterdam, at. he rate of-3 50 flor. allowing that * mY, 
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it at the rate of 200 flor. gr 221. 45. Sad. and obliging all the ſubjects of Auſtria 


to buy it at the ſame price. 5 | 
When this contract expired, the hurthenſome debt of Holland being diſ- 
charged, a lower price, that of 110 flor. was fixed upon for the purpoſe of un- 
derſelling the-quickfilyer mines in the Palatinate and Zweybruck, which cannot 
raiſe chat commodity, under 110 flor.; and the more effectually to prevent 
their concurrency in the market, 1, 3, and 6 quintals were allowed gratis as an 
encouragement to che buyers of lots of 100, 200, or 300 quintals. But the pub- 
lic was not benefited by this lower price; nor were the Palatine mines materially 
hurt or ſtopt by it, as intended; for Meſſrs. Verbrug and Goll at Amſterdam, 
appointed again factors for Idria, took all the quickſilver at that lower price, 
and raiſed it as much as they pleaſed. Such was the ſtate of the quickſilver trade, 
when the ſucceſs of amalgamation, gave it a new turn, and proved a wonderful 
encouragement to the quickſilver mines at Idria. The works were puſhed and 
extended with great ſpirit and exertion, ſo that the annual produce of Idria is 
now actually 26, ooo quintals; but the tarif and regulations adopted by the Board 
of Mining at Vienna are rather unaccountable. By a ten years contract with 
the court of Spain, 10, 000 quintals are annually ſold to Spain at the rate of go 
flor, or 19 l. The Hungarian, Bohemian, and Auſtrian quickmills are ſupplied 
at the rate of 110 flor. or 121. 8s. Other -Auftrian ſubjects, or plate-glaſs and 
einnabar manufacturers, have their ſupplies at the rate of 1 50 flor. or 16l. 1348. 
ſterl. and che reſt of Europe at the rate of 267 flor. or 181. 128. ſterl. From a ſup- 
poſition that thus the ſale is perfectly ſecured to Idria, and from a ſpirit of mo- 
nopoly, the Auſtrian Board of Mining gave now full liberty to work and open 
other private quickſilver mines in the Auſtrian dominions, with an offer to take 
any quantity of their produce at the rate of 100 flor. or 1 1 l. ſterl. by way of pre- 
emption; which, however, none of theſe mining companies will make uſe of, or 
agree to, as perfectly ſure of the better medium price of 1 50 flor. or 161. 1345. 
ſterl. in the — 3 e u 5 wholly depends 
upon the une quickſilver of Idria, the produce of theſe private mine 
and of thoſe * Palatinate and Zweybruck. * . - 200 5 
The unengaged quick ſilver of Idria is not annually above 4000 quintals. 
That of the mines in the Palatinate and Zwey bruck is from 800 to 10000. 
Tbat of the private mines in Tranfylvania, and other dominions of the Houſe 
of Auſtria, for the preſent ineonſiderable and uncertain; but there is every reaſon 
to think that, by more fpirited exertion, they will become more productive. 
They are in various places in Tranſylvania; in Upper Hungary, near Roſenaw ; 
in Lower Hungary, between Newiol and Cremniz in the Orthuth mountains, 
where running quickſilver is found in clay immediately under graſs, above a ſeam 
of coals, as allo native cinnabar in quartz; in Carinthia near Neumarktel, and i 
Bohemia near Shoenfeld, and at Horſhoviz and Swata. (Ferb. 1. 1. p. 143. 
Whatever their future produce and the future ſucceſs of the mines in the Palati- 
nate and Zweybruck may be, it plainly appears that hitherto Auſtria has wholly 
regulated the quickſilver price, and to all appearances will regulate it by its very 
cheap produces at Idria, till theſe mines ſhall. be exhauſted, and till Spain and 
other kingdoms can provide for themſelves. Mr. Raſpe concludes by expreſſing 
his ſatisfaction in the hope that Great Britain has a chance alſo to have quick- 
filver mines of her own, nor any longer in that reſpect to be dependent on foreign 
regulations f finance, ſpeculation, and monopoly. | | 3 
QUINQUINA. See; Pzruvian Bark, 
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A86.sTONE. Thee boehr of uns Wart is gray; its textute ee la- 

minar, but the laminæ conſiſt of æcongeries of grains of a quartz appear- 

ance, coarſe and rough; its ſpecific gravity is 2,79; it efferveſces with acids, 

and gives fire with ſteel. It i is uſed as a 2 frequently without the appl. 
cation either of water or oil. ern | 

Whence it comes to us I know not, but its appearance reſembles the pumice- 


in every reſpect except denſity, in which this greatly exceeds. Its homer pore 


parts in Kirwan's tables are, 70 filex, 5 clay, 25 mild calcareous earth, and 
iron, as he thinks. 


RAIN. See Mgrzors; 2019284 

RAINBOW STONE.” See Neeb, Spang eee | 

RANCIDITY. The change which * alu to b ney {13 

Fixed oil, expoſed for acertain time to the open air, abſorbs the vital part, and' 
acquires a peculiar odour of fire, an acrid and burnt taſte, at the ſame time that 
it becomes thick and coloured. If oi be put in contact with vital air in a bottle, 
it becomes more ſpeedily rancid, and the air is abſorbed: Scheele obſerved the 
abſorption of a portion of the air before the medry was welt aſcertained. Ot: 18 
not ſubject to alteration in eloſed veſſels, © © inen gt 8 

It appears, according to the obltrvattow of Chaptal, chat vital air Sambiner 
wich the mucilage, conſtitutes f 5 and that, W e rn oil 
itſelf, it forms drying oil. WI 29 206205 Fa GD 

The rancidity of oils is tete an effect andes to 855 cen of 
metals. It eſſentially depends on the combination of pure air with the extractive 
principle, which is naturally united with the oily principle. Phis inference is 
proved by attending to the doen" uſed to „ erer thes Thins: 
cidity ef oils. - ROOT : 

When olives-are prepared for the able; every ace tet is uſed to Aae 
them of this principle, which determines their fermentation; and for this pur- 
poſe various methods are uſed. In ſome places they are macerated in boiling- 

water charged with falt and aromatics; and after twenty-four hours digeſtion, . 
they ate ſteeped in clear water, which is renewed till their taſte is perfe&tly-mild.. 
Sometimes othing more is done than to macerate the olives in cold water; but 
they are frequently macerated in a lixivium of quick lime and wood - anes, after 
which they are waſhed in clear water. But in whatever manner the preparation 
is made, they are preſerved in a pickle charged with ſome aromatic plant, ſuch 
as toriander and fennel. Some perſons preſerve them whole; others ſplit them, 
for the more complete extraction of their mucilage, and'1 in that wo; th _ 

more perfectly impregnated with the aromatics, 

All theſe proceffes evidently tend to extract the Modes beide whack 
| ſoluble in water, and by this means to preſerve the fruit from fermentation; 
When the operation is not well made, the olives ferment and change. Chaptal 
affirms, that, if the olives be treated with boiling water to extract the mucilage 
before they are org 5 the Prels, a fine on WHY be CONE Oy gee 
of rancidity.. x: 

When 
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When the oil is made, if it be ſtrongly agitated in water, the mucilaginous | 
Principle is diſengaged ; and the oil may be afterwards preſerved for a. long time 
without change. The author above mentioned preſerved oil of the marc of 
olives, prepared in tas manner, for ſeveral years in open .bottles without any 

-alreration. -* 

The — 2 to which ſeveral mucilaginous feeds are ſubjected before the 
extraction of the oil, renders them leſs ſuſceptible of Rag" becauſe the mu; 

 cilage has been deſtroyed. 

N. Sieffert has propoſed to ferment oils with apples or pears, in order to de- 
prive rancid oils. of their acrimony. By this means they are cleared of the 
principle, which had combined with them, but now becomes attached to other 
bodies. S621 

- Mucilage may ebene be confidered as the principle of the rancid n 
RAPAKIVI. See GRAN. r 

REALGAR. See OxyrimenT. | 

RECEIVER. Receivers are chemical veſſels, which are. adapted to the necks 
or beaks of retorts, alembics, and other diſtillatory veſſels, to collect, receive, 
and contain the products of diſtillations. 

Receivers ought to be made of glaſs, not only becaulc this matter reſiſts the 
action of the ſtrongeſt and moſt corroſive ſubſtances, but alſo becauſe, being tranſ- 
parent, it allows the operator to ſee through it, and to judge, by the frequency of 
the drops, if the diſtillation be too faſt or two flow, and alſo if the quantity and 

nature of the ſubſtances which come over be ſuch as are required. 

Almoſt all receivers are a kind of bottles of different ſizes, of a ſpherical form, 
the necks of which are cut 2 and each of which is pierced with a ſmall hole 
in its lateral or upper part, to give vent to the air or vapours, which are too 
expanſive, Receivers of this form are called balloons. See BALLOOõ Ww. 

Some receivers are mattraſſes with long necks. Theſe are generally adapted 
to the beaks of glafs alembics. This long neck ſerves to keep the belly of the 
receiver, where the liquor ĩs collected, at a proper diſtance from the fire. 
Receivers have different forms for particular operations. Such are thoſe which 
have too or three beaks, either to be adapted to other receivers, or to admit at 
the ſame time the necks of ſeveral diſtillatory veſſels, when the intention of the 
operator is, that the vapours of different. ſubſtances ſhould meet in the ſame re- 
ceiver. Such alſo are receivers for eſſential oils, which are very convenient for 
the diſtillation of theſe oils. To obtain the eſſential oil of aromatic plants, theſe 
plants muſt be diſtilled with water. The plant and the water are to be put to- 
gether 1 into A: cucurbit, and the water, which is to receive a boiling heat, riſes in 
diſtillation, carrying with it the eſſential oil, which alſo has the property. of riſing 
with this degree of heat. See OiLs. 

As a large quantity of water muſt be employed, that the plant may always be 
kept immerſed in the alembic, and conſequently as a good deal of it riſes in pro- 

rtion to the oil, any receiver of ordinary ſize would be ſoon filled with water 
with a little oil floating upon its ſurface; and would *require to be frequently 
changed, which would be very n err, and would occaſion a loſs of part of 
the oil. 

Theſe inconveniences are avoided by uſing r receivers contrived nurpaſdly for 
ſuch diſtillations. They are ſo made, that they are never full, but that the water 
runs out, and leaves the oil behind. They are a kind of glaſs cucurbits, which 
pry as they riſe higher; ſo that their neck, or upper opening, 15 but N 
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of a convenient fize to receive the beak of the worm. Theſe receivers have 
another opening about the middle of the ſwelling or belly; and to this opening 
is joined a glaſs tube, which bends and riſes vertically along the outer part of the 
receiver, ſo as to be within two inches and a half as high as the upper opening. 
At this height the tube bends again towards the ſide oppoſite to the body of the 
—_— pour into another veſſel the liquor which riſes there. It forms the 
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"When this receiver is to be uſed, it is to be placed vertically under the beak 
of the worm. During the diſtillation, the liquor riſes to an equal height in the 
body of the receiver and in the crooked tube: when therefore the height of the 
liquor in the receiver becomes greater than the height of the tube, it muſt begin 
to flow from the mouth of this tube into another veſſel placed on purpoſe. to re- 
ceive it: but as eſſential oils are either lighter or heavier than water, and as they 
are therefore always collected either above or under the water, and as the liquor 
which diſcharges itſelf through the tube is taken from the middle part of the re- 
ceiver, therefore nothing but water can be evacuated at the mouth of the pipe, 
while the oil always remains in the receiver. Thus, with ſuch a receiver, 
we may diſtill without the trouble of changing the veſſels; which is certainly 


* 
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KXEC TIE ICATION: By re tion is meant the urification of cer- 
tain ſubſtances, by means of diſtillation or ſubli mation ² 
This operation is neceſſary to diſengage many chemical products or agents from 

a mixture of extraneous matters which deſtroy their purity. Thus, for inſtance, 
vitriolic acid, when firſt obtained from vitriol, or from ſulphur, is always charged 
with a confiderable quantity either of inflammable matter, which renders it black 
and ſulphureous; or of ſuperabundant water; which weakens it. It is ſeparated 
from both theſe matters by a fecond diſtillation, in which they being more 
volatile than the acid, are carried off; which ſecond diſtillation is called con- 
centration or rectification of vitriolic acid. See ConcenTRAaTION or Vir R 
oLic Acrp. Waden n,, 8 
Alſo, when animal and vegetable matters are decompoſed by diſtillation, all the 
portion of oil that is not volatile, contained in theſe ſubſtances, does not riſe but 
with a degree of fire ſo ſtrong as to hurn a part of them, and to raiſe along with 
them a conſiderable portion of ſaline ſubſtances, which being mixed with the oily 
part conſiderably alter its purity. To purify theſe oils,' which from their burnt 
ſmell are called empyreumatic, new diftillations muſt be applied, in which, by 
means of a leſs heat, the moſt volatile and pureſt part of theſe oils is ſeparated 
from the moſt empyreumatic and ſaline parts, which remain at the bottom of the 

retort : this is called the rectification of empyreumatic oils. See O1x. 
Ihe ardent ſpirits obtained by a firſt diſtillation of liquors which have under- 
gone the ſpirituous fermentation are overcharged with a large quantity of phlegm 
and light oil, which rife along with them in this firſt diſtillation. The product of 
this diffilation has been called aqua vitæ. It is an ardent ſpirit, very far from the 
degree of dephlegmation and purity which good ſpirit of wine ought to have to 
render it fit for chemical operations, and for ſeveral compounds commonly uſed, 
ſuch as perfumed waters and liqueurs for the table. This ſpirit of wine is to be 
purified, or rather the aqua vite is to be changed into ſpirit of wine by new diſtilla- 
tions, ſlowly conducted with a gentle fire and water- bath; by means of which the 
molt volatile part, that always riſes firſt with the leaſt heat, and which is on true 
$40 | 5 F parit 
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ſpirit of wine, is ſeparated from the leſs volatile part that remains in the alembic, 
and which contains the phlegm and oil of wine by which the ſpirit of wine was 
rendered impure. The firſt liquor of theſe ſecond. diſtillations or rectifications is 
called rectified ſpirit of wine. For its properties ſee Sex1RIT (ARDENT). 

When only a ſmall quantity of ſpirit of wine is to be rectified, the operation is 
difficult, eſpecially when we would have it perfectly rectified. The cauſe of this 
difficulty proceeds from the very ſmall quantity of the firſt liquor obtained in this 
rectification. Several chemiſts, to obtain a larger quantity of the firſt ſpirit, pro- 
poſe to mix with the ſpirit of wine ſome intermediate ſubſtances to abſorb and 
retain its phlegm and oil, ſuch as dried and calcined ſalts, very dry chalk, &c. 
Kunckel propoſes to ſeparate more effectually the oil, by adding to the ſpirit a 
large quantity of water, and by diſtilling this diluted ſpirit with a very gentle 
heat. This method is indeed very capable of facilitating the. ſeparation of the 
oil of wine from the ſpiric of wine; becauſe this oil certainly adheres to the ſpirit, 
which is the chief obſtacle to its ſeparation - and becauſe the ſpirit of wine has 
greater affinity with water than with oil; ſo that when it is diluted with much 
water, it quits the oil to unite with the water. This experiment of Kunckel is 
therefore very good to facilitate the ſeparation of ſpirit of wine from the oil 
which renders it impure; but, on the other hand, when it is practiſed, we 
are afterwards obliged to deprive the ſpirit of wine of the water with which 
it was diluted. | | 

All this trouble and inconvenience may be avoided by rectifying at once a 
large quantity of aqua vitæ. Nothing more is required to obtain at once a 
conſiderable quantity of pure ſpirit of wine, than to ſer aſide the twelve or fifteen 
pints firſt drawn over from a large quantity, ſuppoſe from three hundred pints of 
aqua vitz, diſtilled with a very gentle fire in a large alembic. As the moſt ſpi- 
rituous, leaſt aqueous, and leaſt oily part of it always riſes firſt, theſe twelve or 
fifteen pints are perfectly rectified ſpirit of wine, eſpecially when the heat has been 
well conducted. By thus keeping apart portions of the ſpirit obtained at different 
times, we may have ſpirit of wine of the ſeveral degrees of ſtrength and purity. 
The weaker ſpirit may, by another diſtillation, be again rectified. Laſtly, the 
ſpirit of moderate ſtrength may be preſerved, as it is fit for many uſes. This me- 
thod is followed by Mr. Baume in the rectification of ſpirit of wine, and is cer- 
tainly the moſt convenient and the beſt. , | | 

The volatile ſalts obtained in the decompoſition of certain oily ſubſtances, as 
volatile alkalis, from decompoſed animal matters, are always very impure, and 
ſpoiled by much fetid empyreumatic oil, which riſes along with them. They are 
purified and diſengaged by ſubjecting them to new diſtillations or ſublimations 
with a well conducted heat. The ſame obſervation is a7plicable to butter of an- 
timony, artificial cinnabar, phoſphorus, and to many other chemical products, 


which are always impure when obtained by a firſt operation, and muſt therefore 


be purified by a ſecond diſtillation or ſublimation. All theſe ſecond operations, 
intended merely to purify matters, are called rectifications. They are not ge- 
nerally attended with much difficulty. We ſhall-not therefore enter into the de- 
tails of them; but we ſhall only obſerve, that all rectifications are founded upon 
the ſame principle. They all conſiſt in ſeparating ſubſtances more. volatile from 
ſubſtances leſs volatile; and the general method of effecting this is to apply only 


the degree of heat which is neceſſary to cauſe this ſeparation, See DisTILLATION. 
and SUBLIMATION, _ : 


RED. 
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RED CABBAGE. For the uſe of this as a teſt,- ſee Bxassica Rupra, 

REDDLE, ox RED Chalk, a calciform ore of iron commonly : uſed as a 
pigment. 2 82 7 | TEN 

RED LEAD. See Minivm; 414 ited, 148 3 15 $3 

REDUCTION, ox REVIVIFICATION, This word, in its moſt extenſive 
ſenſe, is applicable to all operations by which any ſubſtance is reſtored to its na- 
tural ſtate, or which is conſidered as ſuch : but cuſtom confines it to operations 
by which metals are reſtored to their metallic ſtate, after they have been deprived 
of this ſtate, either by the combuſtion of their phlogiſton, as the metallic calces, 
or by the union of ſome heterogeneous matters which diſguiſe them, as fulmi- 
nating gold, luna cornea, cinnabar, and other zgmpounds of the ſame kind. 
Theſe reductions are alſo called revivifications. Macquer has explained both 
theſe kinds of reduction very perſpicuouſly, as follows: | 

The reduction of metallic calces regards only imperfect metals; becauſe theſe 
alone are ſuſceptible of loſing their metallic properties by the loſs of phlogiſton. 
They may be deprived. of this principle by the action of air or of water, which 
changes them to ruſt; or by the action of acids, particularly of the nitrous 
and vitriolic; or laſtly, by ordinary calcination, that is, by combuſtion in an 
open ig 1 gh | 

Metals deprived of their phlogiſton by any of theſe cauſes have not their 
peculiar colour, luſtre, ductility, nor even conſiſtence and gravity. They have 
the appearance of earths, the parts of which are unconnected, unleſs they have 
ſuſtained a fire violent enough to fuſe them; and then they become brittle vitri- 
fied matters. 

But theſe metallic earths, calces, or glaſſes, are capable of being again reſtored 
to the combuſtible ſtate; and of recovering all the metallic properties. For this 
purpoſe their calcination muſt not have been too complete, and ſome other com- 
buſtible matter muſt be applied in a ftate favourable for combination. Theſe 
calces, particularly of ſuch metals as cannot be radically calcined, as lead, biſmuth, 
iron and copper, may recover their combuſtible ſtate, and may be reduced, even 
without fire or fuſion, merely by the contact of volatile inflammable matter; for 
inſtance, by hepatic air of liver of ſulphur or they may be reduced in the humid 
way, that is, when they are precipitated By ſome proper ſubſtance. See Phos- 
PHORUS, alſo PRECIPITATE, 1 7 N | | 

But we muſt obſerve, that metals reduced by either of theſe methods are only 
ſuperficially ſo, when the metallic maſſes are conſiderably large; and that when 
the metals thus reduced conſiſt of fine molecules, theſe molecules, though well 
reduced and provided with all their metallic properties, remain always disjoined 
and ſeparated from each other; either becauſe they are not ſmall enough, or be- 
cauſe they have not time to unite and apglutinate together, as they have when. 
they are combined by nature; for metals are certainly formed naturally by theſe 
methods: but the operations of our laboratories are very different from thoſe of 
nature. Accordingly, in practical chemiſtry a much more expeditious method for 
making theſe reductions is employed; which is fuſion. | 
The reduction of metallic calces by fuſion is generally a quick and eaſy. 
operation. It however requires certain attentions and management; which are: 
1. To mix accurately the metallic calx to be reduced with the proper quantity of 
the combuſtible matter which is to reduce it. 2. To add to the mixture ſome 
ſaline or vitreous matter capable of facilitating the fuſion and ſeparation of the 
reduced metal from the ſcoria. 3. To prevent any communication with external 


Es air, 
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air, that the inflammable addition may not be burnt and conſumed. 4. To keep 
the fire low at firſt,- that the too great ſwelling which is generally occaſioned by 
the extrication of volatile or elaſtic matter, may be prevented; and to raiſe the 
fire towards the end, ſo that not only the metal, but alſo the ſupernatant ſcoria, 
may be perfectly fuſed.” For if the ſcoria was not well fuſed and tenacious, it 
would retain much of the reduced metal, and prevent it from falling down to the 
bottom of the crucible. | ; . 

The operations muſt be very exactly performed, eſpecially in eſſays of ores, in 
which the preciſe quantity of metal is required to be known. Theſe eſſays of 
ores are in ſome meaſure the only reductions of this kind which are performed in 
practical chemiſtry, as the reduction of pure metallic calces differs only from the 
former in requiring a leſs quantity of flux; becauſe theſe calces do not, as the 
ores do, contain a diſicultly fuſible earthy or ſtony matter: we therefore refer to 
the article OxES. Here it may be obſerved, that when we treat very volatile 
ſemi-· metals, as zinc and arſenic, the reduction ought to be made in veſſels perfectly 

cloſe; for inſtance in an earthen retort. We find theſe metallic matters after the 

reduction ſublimed in the vault or neck of the retort. | wy OP | 

The reduction of metals which do not eafily loſe their combuſtible ſtate, as 
gold, filver, and mercury, is of another kind, As theſe metals can only be diſ- 
guiſed by the union they have contracted with ſome heterogeneous ſubſtance, 
they are to be reduced fimply by the addition of ſome intermediate ſubſtance 
capable of ſeparating from them the matter which is united with them. Theſe 
intermediate ſubſtances muſt therefore differ according to the matter united with 
the metal. : | 5 5 

For inſtance, fulminating gold may be reduced by fuſing it with ſulphur, or 

with fixed alkali ; becauſe either of theſe ſubſtances is capable of ſeparating the 
volatile alkali, which gives the fulminating property to gold, See GoLp (Fur- 
MINATING). Luna cornea alfo is reduced by fufing it with a large quantity, as for 
inſtance with twice its weight of fixed alkali; becauſe in this reduction the marine 
acid united with the filver is to be ſeparated, and the fixed alkali is capable of 
effecting that ſeparation. The reduction of luna cornea is attended with difficul- 
ries, becauſe this compound 1s ſemi-volatile and very penetrating ; ſo that when 
it is expoſed to fire, ſome part of it is always loft, whether it exhales in vapours 
or penetrates the crucible. Several chemiſts recommend the reduction of luna 
cornea by fuſing it with fat matters, which, from experience, Macquer declares 
to be a very bad method; for the marine acid has a ſtrong affinity with filver, 
and has no diſpoſition to unite with phlogiſton, or even with ſubſtances which 
contain much of it. See SILVER. ; e 

Luna cornea may alſo be well reduced by precipitation, and by treating it with 
other metals which have more affinity than ſilver with marine acid, ſuch as tin, 
iron, regulus of antimony. Margraaf gives, in his Opuſcules Chemiques, a pro- 
ceſs which deſerves a place here; becauſe, according to this excellent chemiſt, a 
very pure ſilver is obtained, and without any loſs. It · conſiſts in mixing well in 
a glaſs mortar luna cornea with ſome concrete volatile alkali, in the proportion of 
above five gros of luna cornea with an ounce and a half of volatile ſalt, to 
which a little water is to be added to give to the mixture a {oft conſiſtence. The 
mixture ſwells with a kind of efferveſcence, After it has been triturated a quarter 
of an hour, three ounces of very pure mercury ' revived from cinnabar are to be 
added. The trituration is to be renewed for two or three hours, and half a gros 
of volatile alkali is to be added, to replace that which is diſſipated; and after- 
| 5 | | | wards 
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wards a larger quantity of water. Upon the addition of this water appears a fine 
amalgam of ſilver, which is to be waſhed ſeveral times, till the water comes off 
clear. This amalgam is then to be diſtilled ; by which the mercury is expelled, 
and all the filver which was contained in the luna cornea remains pure, excepting 

about four grains which have been waſhed away. | pF RO FIG. 

The mercury of cinnabar is to be reduced or ſeparated from ſulphur, by mix- 
ing with the cinnabar any ſubſtance which has greater affinity with ſulphur than 
mercury has; ſuch as fixed alkalis, abſorbent earths, iron, copper, lead, filver, or 
regulus of antimony. Filings of iron are generally employed in this operation, 
an equal weight of which is to be mixed with the cinnabar, and the whole diſtilled 
together, by which the mercury will be raiſed and collected at the bottom of the 
receiver under ſome water placed there to facilitate its condenſation. The ſul- 
phur of the cinnabar remains in the retort united with the intermediate ſubſtance 
employed for the ſeparation. This mercury is called mercury revived from cin- 
nabar ; and is juſtly conſidered as very pure. | 

REFINING is a term uſed in chemiſtry and ſeveral arts to ſignify the 
purification of ſome ſubſtance, particularly of metals, as gold, filver, copper, 
iron, &c, 5 3 | 3 3 

We ſhall here treat only of the refining of gold and ſilver; and for the re- 
fining of other ſubſtances we refer to their ſeveral articles. hon 1 

Gold and ſilver may be refined by ſeveral methods, which are all founded on 
the eſſential properties of theſe metals, and acquire different names according to 
their kinds. Thus, for inſtance, gold, having the property which no other metal, 
not even ſilver, has, of reſiſting the action of ſulphur, of antimony, of nitrous 
acid, of marine acid, may be purified by theſe agents from all other metallic ſub- 
ſtances, and conſequently may be refined. Theſe operations are diſtinguiſhed 
by proper names, as purification of gold by antimony, parting, concentrated 
parting, dry parting. In a ſimilar manner, as filver has the property, which the 
imperfect metals have not, of reſiſting the action of nitre, it may be refined by 
this ſalt : but the term refining is chiefly applied to the purification of gold and 
filver by lead in the cupel. We ſhall therefore treat only of this latter manner 
of purifying theſe metals, referring for the others to the words Pur1FicaTtiON 
and PARTING, which ſee. TE rot 2 | | 

The refining of gold and filver by lead in the cupel is performed by the 
deſtruction, vitrification, and ſcorification of all the extraneous and deſtructible 
metallic ſubſtances with which they are allayed. be, 

As none but the perfect metals can reſiſt the combined action of air and fire, 
without burning, that is, without loſing their inflammable principle, according 
to the ancient theory of combuſtion, or combining with vital air according to the 
new, and are by that means changed into earthy or vitreous matters incapable of 
remaining any longer united with ſubſtances in a metallic ſtate ; there is then a 
poſſibility of . gold and ſilver from all allay of imperfect metals merely 
by the action of fire and air; only by keeping them fuſed till all the allay be 
deſtroyed: but this purification would be very expenſive, from the great con- 
ſumption of fuel, and would be exceedingly tedious. Macquer ſays, he bas ſeen 
ſilver allayed with copper, expoſed longer than fixty hours to a glaſs-houſe fire, 
without being perfectly refined: the reaſon of which is, that when a ſmall quan- 
tity only of imperfect metal remains united with gold or filver, it is covered and 

rotected from the action of the air which is neceffary for the combuſtion of the 
imperfect metals, as of all combuſtible matters. See CALCIXATION. * 
a ns 
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This refining of gold and ſilver merely by the action of fire, which was the only 
method anciently known, was very long, difficult, expenſive, and impetfect: but 
a mꝑch ſhorter and more advantageous method has been diſcovered. This me- 
thod conſiſts in adding to the allayed gold and filver a certain quantity of lead, 
and in expoſing afterwards this mixture to the action of the fire. Lead is one of the 
metals which loſes moſt quickly and eaſily, enough of its inflammable principle 
to ceaſe to be in a metallic ſtate ; but at the ſame time this metal has the re- 
markable property of retaining, notwithſtanding the action of the fire, enough 
of this ſame inflammable principle to be very eafily melted into a vitrified and 
powerfully vitrifying matter, called litharge. See LITHA RES _ 

The lead which is to be added to the gold and ſilver to be refined, or which 
happens naturally to be mixed with theſe metals, produces in their refining the 
following advantages: 1. By increaſing the proportion of imperfect metals, it pre- 
vents them from being ſo well covered and protected by the perfect metals. 2. 
By uniting with theſe imperfect metals, it communicates to them a property it 
has of loſing very cafily a great part of its inflammable principle. 3. LaSly, by 
its vitrifying and fuſing property, which it, exerciſes with all its force upon the 
ca)cined and naturally refractory parts of the other metals, it facilitates and ac- 
celerares the fuſion, the ſcorification, and the ſeparation of theſe metals. Theſe 
are the advantages procured by lead in the refining of gold and ſilver. | 

The lead, which in this operation is ſcorified, and ſcorifies along with it the im- 
perfe& metals, ſeparates from the metallic maſs, with which it is then incapable 
of remaining united. It floats upon the ſurface of the melted maſs; becauſe, by 
loſing part of its phlogiſton, it loſes alſo part of its ſpecific gravity, and laſtly it 
vitrifies. e 5 WE. 

Theſe vitrified and melted matters, accumulating more and more upon the ſur- 
face of the metal while the operation advances, would conſequently protect this 
ſurface from the contact of air which is abſolutely neceſſary for the ſcorification 
of the reſt, and would thus ſtop the progreſs of the operation, which could 
never be finiſhed, rf a method had not been contrived for their removal. This 
removal of the vitrified matter is procured either by the nature of the veſſel in 
which the melted matter is contained, and which being porous abſorbs and im- 
bibes the ſcorified matters as faſt as it is formed; or by a channel cut in the edge 
of the veſſel through which the matter flows out. : 

The veſſel in which the refining is performed is flat and ſhallow, that the mat- 
ter which it contains may preſent to the air the greateſt ſurface poſſible. This 
form reſembles that of a cup, and hence it has been called cupel. The furnace 
ought to be vaulted, that the heat may be applied upon the ſurface of the metal 
during the whole time af the operation. Upon this ſurface a cruſt or dark-co- 
loured pellicle is continually forming. In the inftant when all the imperfect 
metal is deſtroyed, and conſequently the ſcorification ceaſes, the ſurface of the 
perfect metals is ſeen, and appears clean and brilliant. This forms a kind of ful- 
guration or corruſcation. By this mark the metal is known to be refined. If the 
operation be ſo conducted that the metal ſuſtains only the preciſe degree of heat 
neceſſary to keep it fuſed before it be perfectly refined, we may oblerve that it 
fixes or becomes ſolid all at once inthe very inſtant of the corruſcation ; becauſe a 
greater heat is required to keep ſilver or gold in fuſion, when they are pure, than 
when allayed with lead. OB | 

The operation of refining may be performed in ſmall or in large quantities, 
upon the ſame principles, but only with ſome differences in the IS. 

; * 
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Large quantities of filver are thus purified, after the operations by which that 
metal is obtained from its ores. This ſilver, being always much allayed, is to: 
be mixed with a ſufficient quantity of lead to complete its purification, unleſs: 
lead has been added in its firſt fuſion from the ore, or unleſs it has been extracted 
from an ore which alſo contains lead; in which latter caſe, it is allayed· naturally 
with a ſufficient quantity, or more than ſufficient, for. the refining of it, See 
 Orts of SILVER. One of the ores of this kind, which is treated in the beſt 
manner, 1s the ore of Ramelſberg in Saxony. The ſeveral operations which are 
practiſed in this country, abounding in mines and excellent metallurgiſts, have 
been exactly deſcribed by Schlutter. We ſhall here give a ſuccin& extract of 
the method of purifying large quantities of ſilver, from Hellot's tranſlation: 
of Schlutter's work. _ . | | 

The workmen give the name of the work to the lead containing filver, ob- 
tained by ſmelting the ore of Ramelſberg. The firſt operation, called fining, 
upon this maſs of lead and filver, is performed in a furnace called a reverbera- 
tory furnace, from the vaulted form, which makes the heat reverberate upon the- 
furface of the metal. This furnace is ſo conſtructed, that the flame of the wood, 
which is put in the fire-place through a hole called the fire-hole; is directed ſo as- 
to circulate over the work within the furnace. The flame is thus directed by a> 
Eurrent of air which is introduced through the aſh-hole, and paſſes out at an 
opening made at the ſide of the place where the work is. The wood is con- 
fiderably ſaved by this direction of the flame. In the furnace a large cupel or 
teſt is to be diſpoſed. This teſt is to be made with aſhes of beech wood well 
lixiviated, that the ſalt may be waſhed from them. See Cur EI. In ſome foun-- 
deries different matters are added to the aſhes, as ſand, lime, clay, calcined ſpar 
or gypſum. We may obſerve, concerning theſe additions, that they would be very 
injurious, and would make the teſt melt, if a ſtrong heat were applied; but the 
heat requiſite for fining is only moderate. rt | 

When the teſt is well prepared and dried, all the work is to be put into it at 
once, which is generally fixty-four quintals : the fire is then to be made in the 
fire-place with faggots; but the fuſion is not to be too much haſtened, firſt, that 
the teſt may have time to dry thoroughly, which is very eſſential; for if any 
moiſture remained when the metal is melted,. an exploſion might happen: 
ſecondly, becauſe the work of the ore at Ramelſberg, and of moſt others, is ren 
dered impure by the mixture of many metallic matters, which ought to be ſe- 
parated, otherwiſe they would ſpoil the litharge, and give a bad quality to the lead 
afterwards obtained from that litharge. Theſe extraneous matters found in the 
work of Ramelſberg are, copper, iron, and matt. As theſe ſubſtances are hard: 
and refractory, they do not melt ſo ſoon as the work, if the heat be moderate; 
and beſides, as they are ſpecifically lighter than the mixture of lead and filver, 
they float upon the ſurface of theſe two metals when melted, in form of a pellicle 
or ſkin, which is to be taken off. Theſe impurities are called the {cum or firſt 
droſs. The remainder forms alſo a ſeum, which appears when the work has re- 
ceived more heat, but before the litharge has begun to form. This is a ſcoria 
which is to be carefully taken off, and is called the ſecond droſs. 

When the operation is come to this point, it is to be continued by means of 
bellows, the air of which is directed not onthe wood, but on the ſurfaceof the metals, 
by means of iron plates placed for that purpoſe before the blaſt-hole, and which are 
called papillons. This air is not intended to increaſe the fire, but to facilitate the 
eombuſtion of the lead, and to puſh the litharge to a channel in the oppoſite ſide 
of the teſt. This channel is called the way of the litharge, becauſe through this 


pallage- 
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paſſage all the litharge, which is not imbibed by the teſt, flows out of the fur- 
nace. The litharge which is found in the middle of the largeſt lumps is friable, 
and crumbles into powder like ſand. It is put in caſks, each of which contains 
fixe quintals of it, and is ſold by the name of ſaleable litharge. The quantity 
of this is about one-half or one-third of the whole litharge that is formed. It is 
uſed for various purpoſes, and particularly for glazing earthen ware. The other 
rt which remains is called cold litharge. It is re-melted and reduced to lead. 
This fuſion is called cold fuſion, and the lead produced from it, called cold lead, 
is good and faleable, when the work has been well purified from the extraneous 
matters mentioned above. The teſts impregnated with litharge are added to the 
{ame kind of ore when ſmelted ; becauſe they contain not only much litharge 
which may be reduced to lead, but alſo ſome filver, in all refinings, whether in 
the large or ſmall way, as Mr. Tillet obſerves. | | 5 
When about two thirds of the work are converted into litharge, no more li- 
tharge is formed: the ſilver is then covered with a fort of white ſkin, which the 
refiners call lightening: and they call the metal lightened ſilver, or fined ſilver. 
The ſilver thus fined is not pure: every marc of it contains about four gros of lead: 
the purification of it is completed in the ordinary method; that 1s, by a ſecond cu- 
ellation with a hotter fire; which latter purification is called refining, and the per- 
(i who perform it are called refiners. The workmen. employed in this firſt 
operation or fining give improperly the name lightening to the white ſkin formed 
on the ſurface of the ſilver, when brought only to a certain degree of fineneſs ; for 
we know that in eſſays the lightening or corruſcation above-mentioned: does not 
appear but when the filver is perfectly fine, or at leaſt as fine as it can be made 
by cupellation. | | | REN | 5 2 
A fining of ſixty-four quintals of work of Ramelſberg yields about eight or 
ten marks of fine filver, thirty-five or forty quintals of litharge, that is, from 
twelve to eighteen of ſaleable — from twenty-two: to twenty-three of cold 
litharge, from twenty to twenty-two quintals of teſts, and ſix or ſeven quintals 
of droſs. The operation laſts from ſixteen to eighteen hours. 2 Th 
If the filver before theſe operations was allayed by gold, it retains this gold 
{till after the fining and refining. The gold, if the quantity be conſiderable 
enough, may be ſeparated by parting. The operations for the purification of 
old by cupellation are perfectly the ſame as thoſe of filver. If the gold to be 
Ened contains filver, this ſilver remains with it after the operation; becauſe both 
theſe metals reſiſt the action of lead. The filver may afterwards be ſeparated by 
arting. 8 
y REFRACTORY. This word is applied to infuſible ſubſtances, or ſuch as 
cannot be fuſed by the heat of common furnaces. ' | | 
REFRIGERATORY. A refrigeratory is a copper veſſel ſoldered round 
the capital of the alembic. Its uſe is to contain cold water, which is to be re- 
newed when it is heated, and the hot water is to be let out at a cock fitted to 
the refrigeratory for this purpoſe. The intention of this renewal. of the water of 
the refrigeratory is to keep perpetually cool the capital of the alembic, that the 
vapours of the liquor which riſe in diſtillation may be condenſed more eaſily and 
more quickly. Theſe refrigeratories were much uſed formerly, and all alembics 
were furniſhed with them: but modern diſtillers find that this veſſel is not at- 
tended with the advantages it was formerly believed to poſſeſs; for the diſtillation 
cannot ſucceed unleſs the capital of the alembic be as hot, or almoſt as hot, as 
the cucurbit. Mr. Baumè obſerved, that when the capital was cooled by very 
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cold water, the diſtillation is ſoon ſtopped, and doen not again Hogan! till the” 
capital is conſiderably heated, 

I be refrigeratory has for theſe reaſons been much l and a worm ſub- 

ſtituted in — of it, which is indeed a kind of refrigeratory, but different from 

the other in this reſpect, that it is adapted to the noſe of the alembic, inſtead of 

ſurrounding the capital. 

This remedy appears however to be in ſome meaſure inadequate, becauſe the 
head produces a conſiderable return of the ſpirit, even without a refrigeratory. 
It ſeems, nevertheleſs, that the inconvenience of this laft addition ariſes merely 
from the large aperture of the neck. See SPIRIT, ARDENT. | 

REGISTER. Regiſters are openings in different parts: of furnaces, which 
are to be ſhut occaſionally with ſtoppers of burat clay. By means of regiſters 
we may govern the fire as we pleaſe; for, by opening or ſhutting them properly, 
we may not only increaſe or diminiſh the activity of the fire, but alſo we may 
apply its action more to one part of the furnace than another, by giving direction 
to the current of air which paſſes through it. Notwithſtanding the utility off 
regiſters, they are much neglected. Many chemiſts have diſuſed regiſters, pro- 
bably becauſe they did not find the advantages from them which they expected. 
| The reaſon of this is, that regiſters have hitherto been ill made. Their princi- 

pal fault is, that they are generally too ſmall. A regiſter cannot have its proper 
effect unleſs it have an opening of two, three, or four inches for a furnace the 
internal diameter of which is a foot: but we frequently ſee furnaces of eighteen 
or twenty inches in diameter with regiſters the openings of which are ſcarcely * 
eight or ten lines. Beſides, all thoſe: who. uſe furnaces are far from Wee 
ing their conſtruction. 

REGULUS. The name regulus is given by chemiſts to metallic mangrs 
whea ſeparated from other ſubſtances by fuſion. This name was introduced by all 
chemiſts, who, expecting always to find gold in the metal collected at the bottom 
of their crucibles after fuſion, called this metal, thus collected, regulus, as con- 
taining gold the _— of metals. But although ſince the cultivation of philoſo- , 
phical chemiſtry theſe metallic maſſes compoſed of ſeveral metals mixed together 
are occaſionally called by this name, yet it is more particularly applied to certain 
ſemi-metals which, oy no proper name, generally received ſuch as the 
regulus of antimony, regulus of arſenic, and regulus of cobalt. 

RESIN. The name of reſin is uſed to denote inflammable ſubſtances ſoluble 
in alcohol; uſually affording much ſoot by their cc they 5 et 
{ſoluble in ole, but not at alf in water. 

All the reſins appear to be nothing elſe but volatile oils rendered concrete by 
their combination with vital air. The expoſure of theſe to the open air, and the 
decompoſition of acids applied to them, evidently prove this concluſion. 

Reſins in general are leſs ſweet than the balſams. They attord more volatile 
oil, but no acid or faline matter, by diſtillation. 

There are ſome among the known reſins which are very pure, and perfectly 
ſoluble in alcohol, ſuch as the balm of Mecca and of, Copahu, turpentines, 
tacamahaca, elemi : others are leſs pure, and contain a ſmall portion of extract, 
which renders them not totally ſoluble in alcohol; ſuch are mallic,. landarach, 
guaiacum, labdanum, and dragon” 8 blood. : 

1. The balſam of Mecca is a fluid juice which becomes thick ahd brown by, 
age. It flows from inciſions made in 9 opobalſamum. It is known by. 
| 5 . the 
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the different names of balm of Judea, of Egypt, of Grand Cairo, of Syria, of 
Conſtantinople, &c. : 100 
Its ſmell is ſtrong, and inclining to that of lemons; its taſte is bitter, and 
aromatic. 5 $65.0 
This balſam, diſtilled by the heat of boiling water, affords much volatile 
Oil. b 
It is balſamic, and is given incorporated with fugar, or mixed with the yolk 
of an egg. It is aromatic, vulnerary, and healing. 5 Fi | 

2. The balſam of Copahu flows from a tree called Copaiba, in South 
America, near Tolu. It affords the ſame products, and poſſeſſes the ſame 
virtues as the foregoing. ' Ms, | 

3. The turpentine of Chios flows from the turpentine tree, which affords the 
Ne It is fluid, and of a yellowiſh- white colour inclining to blue. 

This plant grows in Cyprus, at Chios, and is common in the ſouth of France. 
The turpentine is obtained only from the trunk and large branches. Incifions 
are made firſt at the lower parts of the tree, and afterwards by degrees higher 


This turpentine, diſtilled on the water-bath, without addition, affords a very 
white, very limpid, and very fragrant oil: a more ponderous oil may be ex- 
"traced at the heat of boiling water; and the reſidue, which is called boiled 
turpentine, affords by diftillation, in the reverberatory furnace, a weak acid, a 
ſmall quantity of brown conſiſtent oil, and much coal. | 
The turpentine of Chios is very rare in commerce. Venice turpentine is ex- 
tracted from the larix; its colour is a bright yellow, its conſiſtence limpid, its 
ſmell ſtrong and aromatic, and its taſte bitter. | 
The tree which affords it, is that which affords manna. Holes are bored during 
the ſummer near the bottom of the trunks of theſe trees, into which ſmall gutters 
or tubes are inſerted, to convey the juice into veſſels intended to receive it. The 
reſin is obtained only from trees in full vigour; the old trees very often have 
conſiderable depoſitions of refin in their trunks. : | : 
_ This turpentine affords the ſame principles as that of Chios. 
I is uſed in medicine as a detergent for ulcers in the lungs, kidneys, &c. 
either incorporgted with ſugar, or mixed with the yolk of an egg, to render it 
more miſcible with aqueous potions. The ſoap of Starkey is made with this 
turpentine. The reſin known in commerce by the name of Straſburgh turpen- 
tine, is a refinous juice of the conſiſtence of a fixed oil, of a yellowiſh-white 
coleur, a bitter taſte, and a more agreeable ſmell than the preceding refins, 
It flows from the yew-leaved fir, which is very common in the mountains of 
Switzerland. This reſin is collected in bliſters, which appear beneath the bark 
in the ſtrong heats of ſummer. The peaſants pierce theſe veſicles with the point 
of a ſmall horn, which becomes filled with the juice, and is from time to time 
emptied into a larger veſſel. | | | 
e balm of Canada differs from the turpentine of fir in its ſmell only, 
which is more pleaſant. It is obtained from a ſpecies of fir which grows in 
Canada. 25 | 5 
Oil of turpentine is more particularly uſed in the arts. It is the great ſolvent 
for all reſins; and as it evaporates, it leaves them applied to the ſurface of bodies 
on which the mixture has been ſpread. As reſins are the baſis of all varniſhes, 
alcohol and oil of turpentine mult be the vehicles or ſolvents. he m 
| | | 4. Pitch 
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4. Pitch is a caſinos; Juice, of a yellow colour, more or leſs inclining to brown. 
It is afforded by a fir named Picea or Epicea. Inciſions are made through the 
bark; and the wound is renewed from time to time, as the lips A callous. 
A vigorous tree often affords forty pounds. 

Pitch melted and expreſſed through bags of cloth is rendered purer. It. ĩs 
packed i in barrels by the name of white pitch, or Burgundy pitch. | 

White pitch mixed with lamp black, forms black pitch. 

White pitch kept in fuſion becomes dry. The deſiccation may be facilitated 
with vinegar ; and leaving it for a time over the ird it then becomes very dry, 
and is called Colophony. 

Lamp- black is the ſoot of burned EI It is likewiſe, prepared by collie. 
ing the ſoot of pit - coal. 

5. Galipot is a concrete reſinous juice, of a yellowiſh- white colour, aud ſtrong 
ſmell. This juice comes from Guienne, where it is afforded by two ſpecies ot 
pine, the pinus maritima, major et minor. 

When theſe trees have acquired a certain ſize, a hole or notch is cut chrough 
the bark, near the bottom of the trunk. The reſin iſſues out, and flows into 
veſſels placed beneath to receive it. Care is taken to keep the wound open, and 
to renew it. The reſin flows during the ſummer; but that which ues out 
during the ſpring, autumn and winter, dries againſt the tree. 

The pine likewiſe affords tar, and the oil called huile de Cade. For this x pur 
poſe the wood of the trunk, branches, and roots, - is heaped together and covered 
with turf, over which a fire is lighted, as if to convert them into charcoal. The 
oil which is diſengaged, not being at liberty to eſcape, falls to the bottom into a 
channel or gutter, which conveys it into a tub. The moſt fluid part is fold 
under the name of huile de Cade; and the thicker part is the tar uſed for paying 
or painting the parts of ſhipping and other veſſels. 

The combination of ſeveral reſins, coloured by cinnabar and minium, forms 


: ſealing wax. To make the wax, take half an ounce of gum-lac, two drams of 


turpentine, the ſame quantity of colophony, one dram of. cinnabar, and the 
fame quantity of minium. The lac and the colophony are to be firſt fuſed, 
after which the turpentine is to be added, and laſtly, the colouring matters. 

6. Maſtic has the form of white tares of a farinaceous appearance, having 
little ſmell, and a bitter aſtringent taſte. Maſtic flows naturally from the tree, 
but its produce i is accelerated by inciſions. The leſſer turpentine tree, and the 
lentiſcus, afford that which is met with in commerce. 

Maſtic affords no volatile oil when diſtilled with water. It is almoſt totally 

ſoluble in alcohol. 

his refin is uſed in ans, | It_is chewed, to ſtrengthen the gums; 
and it forms the baſis of ſeveral drying varniſhes. 

7. Sandarach is a concrete reſinous juice, in dry white tranſparent tares, of a 
bitter and aſtringent taſte. It is obtained from moſt ſpecies of the Japipers and 
is found between the bark and the wood. 


Sandarach is almoſt totally ſoluble in alcohol, with which it forms a very 1 8 5 


varniſh, that dries ſpeedily. For this reaſon, the reſin itſelf is Known by the 
French under the name of varniſh (vernis). Sandarach i is not ſoluble in olive 

oil. See SANDARACH... | 
8. Labdanum is a black N juice, dry and friable, of a ſtrong ſmell, and 
a difagreeable aromatic taſte. It tranſudes from the leaves and branches of a 
kind of ciſtus which grows in the ond of Candia. ee. in his voyage 
5 G 2 to 
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to the Levdor, informs us, that when the air is dry, and the reſin iſſues out of 
the pores of the ciſtus, the peaſants ſtrike all the parts of theſe trees with a kind 
of whip, made of ſeveral thongs of leather fixed to the end of a ſtaff. The 
juice adheres to the leather, ang is cleared off with a knife. This is pure labda- 
num, and is very rare. That which is known by the name of labdanum in 
tortis, is mixed wich a very fine en ſand, for the purpoſe of inereaſing 
its weight. 

9. . 's blood is a reſin of a deep red i in the maſs, but brighter when in 
powder. It has neither taſte nor ſmell. 

It is obtained from the drakena, in the Canary Iflands, from which it his; in 
ares during the dog days. It is alſo obtained from the ptero-carpus draco. The 
parts are expoſed to the vapour of hot water; the juice iſſues out in drops, 
which are colle&ed and wrapped up in the leaves of reeds. ; 

The dragon's blood of the ſhops, which has the form of flattened orbicular 
loaves, is a compoſition of various gums, to which this form is given, after they 
have been coloured with a ſmall quantity of dragon's blood. | 
Dragon's blood is ſoluble in alcohol: the ſolution is red: che reſin itſelf may 
be precipitated of the ſame colour. | 

This reſin is uſed in medicine as an aſtringent. | 

RETORT. Retorts are veſſels employed for many Aitiations, and a 
frequently for thoſe which require a degree of heat ſuperior to that of boiling 
water. This veſſel is a kind of bottle with a long neck, ſo bent that it makes 
with the belly of the retort an angle of about ſixty degrees. From this form 
they have probably been named retorts. The moſt capacious part of the retort 
is called its belly. Its upper part is called the arch or roof of the retort, and the 
bent part is the neck. 

Retorts differ in form and wiwerials: their bellies are generally round: ſome 
of them are oblong, and ſhaped like a cucurbit; theſe are called Engliſh retorts. 
They are preferable for the diſtillation of matters whiclr are fubje&t to ſwell, and 
to pals into the receiver before they be decompoſed. | 

A retort which has a little hole piereed in its roof is called a tabulated retort. 
This bole muſt be capable of being exactly clofed with a ſtopper of proper ma- 
terials. Retorts of this kind are employed in diſtillations, where fome matter 
muſt be introduced into the retort after the receiver is joined to it, as in the 
diſtillation of ſmoking marine acid, and in the obſolete 1 for procuring 
the ſeveral kinds of clyſſus. | 

If the retort be well made, the above-mentioned inclination of its neck muſt 
be moſt favourable to diſtillation, When the neck is too much inclined, the 
receiver cannot be conveniently luted to it, and is alſo by this form brought too 
near the furnace. If the neck be too little inclined, the vapours or liquors which 
riſe in diſtillation can ſcarcely flow into the receiver from want of ſufficient deſcent, 
and only circulate in the belly of the retort, Retorts, when too narrow in their 
bending, are very faulty. I his form muſt be an impediment to diſtillation : the 
paſſage therefore from the belly to the neck of the rerort muſt be free and wide, 
and gradua ly diminiſhing to the n of the neck or the mouth of the re- 
tort. 
Retorts of different materials are uſed in chemical operations, of common 
glaſs, cryſtal-glaſs, ſtone-ware, and iron. Retorts of glaſs are uſed for all ope- 
rations which require a leſs heat than is ſufficient for their fuſion. Earthen retorts 
are neceſſary where great heat is requiſite, as in the preparation of pho A 
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Iron retorts are not much uſed, as they can only ſerve for the diſtillation of ſub- 
ſtances which cannot act upon this metal; and as theſe ſubſtances are few in 
number, they can feldom be employed but for the diſtillation of mercury, and 

of animat matters. * . | | : d 

REVERBERAT ORT. See ArrARArUs. 

REVIVIFICATION. See RR DVcriox. 3 8 

. RHAPONTIC. The roots of certain docks and fome other plants raiſedin 

Europe approach to rhubarb in appearance, participate in ſome degree of its me- 

dicinal virtues, and are ranked among the officinal ſimples, under the names of 
Monxs RavsBaRrs and RRAPON TI. The common ' monks rhubarb is the root 
of the lapathum hortenſe latifolium C. B. broad-leafed garden-dock or patience. 
The rhapontic of the phyſick garden of Berlin, and which of all the forts comes 
the neareſt to the true rhubarb, is the lapathum folio rotundo alpinum, J. B. 
et Tourn. round-leaved mountain or garden dock. This root is the rhei rha- 

pontici of Linnzus. It grows wild on the mountain Rhodope in Thrace, from 
whence it was brought into Europe, about the year 1610, by Alpinus: it bears 
the hardeſt winters of this climate, and is not unfrequent in our botanic gardens. - 
It is of a duſky colour on the ſurface, and of a loole ſpungy texture; confidera- 
bly more aſtringent, but leſs purgative than rhubarb. **? 5 

Sixteen drams of this root yielded Neumann with rectified ſpirit ſeven drams- - 
and a fcruple of extract, and afterwards with water, thfee drams and a half, five 
drams and half a ſcruple remaining undiſſolved. Oh inverting the procedure 
and treating the ſame quantity of the root firſt with water and afterwards with 
ſpirir, he obtained ten drams two ſcruples of watery, and one ſcruple of ſpiri- 
tuous extract; the reſiduum weighed five drams and a few grains. 

The extracts made at firſt, whether by water or by ſpirit; contain the active 
matter of the rhapontic, both the ſecond extracts having little or - no taſte. The 
yellow colour of the root is more perfectly taker up by ſpirit than by water, 
and more concentrated in the ſpirituous than in the watery extract. The ſpi- 
rituous extract is alſo ſtronger in taſte than the watery : on firſt taſting; they both 
prove ſweetiſn, but ſoon after diſcover a degree of pungency. RAS 

RHODIUM LIGNUM, roſe wood, a wood or root brought from the 
Canary iſlands ; and aſpalathus, a ſimple of confiderabte eſteem among. the an- 
cients, but which has not come to the knowledge of latter times. | 

The writers on botany and the materia medica are much divided abour the 
lignuam rhodiam, not only with regard to the plant which affords it, but like- 
wiſe in their accounts of the drug itſelf. This confuſion ſeems to have ariſen from 
an opinion that the rhodium and aſpalathus are the fame; whence different 
woods brought into Europe for the unknown aſpalathus were ſold again by the 
name of rhodium. 1 | | | 

As to aſpalathus, the ancients themſelves difagree ; Diofcorides requiring by 
this appellation the wood of a certain ſhrub freed from the bark, and Galen the 
bark of a root. At preſent we have nothing under this name in the ſhops; 
What was heretofore ſold among us as aſpalathus, were pieces of a pale-colouret 
wood brought from the Eaſt Indies, and more commonly called calambour. = 

The lignum rhodium of the ſhops is uſually in long crooked pieces, full of 
knots, which when cut appear of a yellow colour like box, with a reddiſh caſt : 
the largeſt, ſmootheſt, moft compact, and deepeſt coloured pieces ſhould be 
choſen ; and the ſmall, thin, or pale ones rejected. The taſte of this wood is 
lightly bitteriſh, and ſomewhat pungent; its ſmell very fragrant, Os 

| | that 
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that of roſes: when long kept, it ſeems to loſe its ſmell ; but on cutting or 
rubbing one piece againſt the other, it ſmells as well as at firſt, Diſtilled with 
Water, it yields an odotiferous effential oil, in very ſmall quantity. Rhodium is 
at preſent in eſteem only upon account of its oil, which is employed as an high 
and agrecable perfume in ſcenting pomatums and the like. But if we may rea- 
ſon from analogy, this odoriferous ſimple might be advantageouſly applied to 
nobler purpoſes ; a tincture of it in rectified ſpirit of wine, which contains in 
ſmall volume the virtue of a conſiderable deal of the wood, bids fair to prove a 
- ſerviceable cordial, not inferior perhaps to any thing of this kind. | 
 RHUBARB. An ounce of rhubarb, reduced into groſs powder, yielded 
with bighly rectiſied ſpirit of wine three drams of extract, and afterwards with 
water two drams two ſcruples and a half; the refiduum weighed two drams 
twelve grains. By applying water firſt ro another ounce, five drams two ſcru- 
ples and a half of extract were obtained, and of the reſiduum five grains only 
were ſoluble in ſpirit of wine, Rhubarb appears from theſe experiments to con- 
tain much more gummy or mucilaginous than reſinous matter; and hence 
ſpirituous tinctures of it are not precipitated or rendered milky by addition of 
water, like the tinctures of moſt other vegetables. . Oo” 

The yellow colour of rhubarb is remarkably leſs deſtructible than any other 
vegetable yellows. Aquafortis, and other acids which deſtroy the colour of faf. 
fron, turmeric, &c. make no change in that of rhubarb, or at moſt render it 
only turbid... Volatile alkali heightens the colour, and inclines it to red. Fixed 
alkaline falts have this effe& in a greater degree. Solutions of green vitriol and 
other chalybeate liquors change the colour of infuſions of rhubarb to an ink 
blackneſs; à mark that this root is poſſeſſed of an aſtringent quality. The ſpi- 
rituous extract does not purge, although the extract made by water after ſpirit 
does, as if its purgative quality refided elyefly in a combination of gummy and 
ſaline matter. Mr. Model affirms, that a conſiderable quantity F ſelenites is 
contained in rhubarb. In one experiment, he obtained fix ounces of ſelenites 
from four pounds of rhubarb: and in another experiment he obtained no leſs 
than an ounce of ſelenites from two ounces and five drams of old rhubarb. 

RISIGAL. See REALGAR. : | 

ROASTING OF ORES. See the MerAls and Ox ES. 

ROCK CRYSTAL. See CaYsTAL Rock, allo QuarTz. 5 
ROCK ETS. In the art of making fire- works, gunpowder conſtitutes the 
Chief ingredient; but the proportion of it is very frequently varied according to 

the different uſes for which it is intended. For making theſe, meal- powder only 

3s commonly employed, and mixed with an additional quantity of ſulphur and 
nitre, according to the different purpoſes for which it is intended; on which ac- 
count the laſt ingredient is generally brought into the form of a powder, by ſolu- 
_ tion and evaporation, during which latter operation it is continually flirred, _ 
The mechanical operations of the above-mentioned art not belonging to this 
work, we ſhall only make mention of the different compoſitions which are to be 
made upon chemical principles, as laid down by Wiegleb, For fuzes, ſeven 
parts of meal powder, five of nitre, and three of ſulphur ; and for rockets, thir- 
y-fix. parts of nitre, eight of ſulphur, and fourteen of charcoal are to be taken; 

in bath theſe, the intention is that the powder ſhall only be fired by degrees. 
For blue-balls, are to be mixed together thirteen parts pf nitre, three of ſulphur, 
E parts of reſin, Eg of ſaw-duſt, and 2 of charcoal. Light-balls require, for 
the dry ſort, two parts of nitre, + a part of ſulphur, s of reſin, 42 of ſaw-duſt, 
| | ; 2 | and 


* 


| £89 . Cnr KR O D 


and + a part of meal powder; for the fuſible, 8 parts of ſolphiur, 2 of nitre,. 


and 4 of meal-powder. Fire-balls are compoſed of twenty parts of corned _ 


powder, ten of pitch, fix of nitre, four of ſulphur, one of tallow, one of hemp, 
and two of linſeed-oil. Water-rockets require eight parts of meal powder, thir- 
ty-fix of nitre, ſeven of ſulphur, and one of refin. As theſe particular maſſes of 
fire are deſtined to reſiſt the air and water, and nevertheleſs to burn for a certain 


time, the oleaginous and combuſtible additions are requiſite, among which, the 


intent of the ſaw-duſt appears to be to prolong the conflagration. Among theſe 


alſo may be reckoned the Greek-fire, which in fa& was not invented by a Greek, _ 


but by Callinicus of Heliopolis, who is ſaid to have uſed it at the ſiege of Con- 
ſtantinople. It cannot be decided with certamty what it properly was, or of 
what it was compoſed. According to the defcription of it given in hiſtory, it 
was à liquid ſubſtance that was ealtly kindled, and extinguiſhed with difficulty, 


which burned upon water, and was thrown incloſed in bottles and pitchers, into 


the enemies ſhips, by which means they were ſet on fire. It is very probable 
that pitch, ſulphur, linſeed- oil, oil of turpentine or petrolium made a conſi- 
derable part of its compoſition. | „ 4 
The variouſly coloured fire- works depend on various additions, by which the 
natural colour of gunpowder, when on fire, may be altered, and in which metal- 
lic ſubſtances, for the moſt part, ſuch as antimony,. zine, marcafite; verdigriſe, 
&c. are employed. Thus allo clean.filings of won produce what is called bril> 
hant, or whnte-fire. | 1 | | 3 
ROD, DIVINING. The divining wand is an inſtrument; by means of which 
many. perſons have formerly pretended, and ſome do now pretend, to diſcover 
under what. parts of: the earth metals, treafures, ores, water, ſalt, &c. lie hid, 
without digging the ground. They ſay, this diſcovery may be made by a per- 
ſon holding the wand horizontally, and by walking along in places where theſe 


matters are expected; and that when he arrives at a place under which any of 


the above-mentioned matters lie,. the wand will be forcibly inclined towards that- 


place: but that this experiment ſhould ſucceed, much faith ſeems to be required: 


in the perſon who holds the wand, or rather in the ſpectators. Macquer poſi- 
tively affirms, that the power of this wand is a chimera, which owes its reputa- 
tion to avarice, to ignorance and credulity, _ ME * 
The famous Father Kircher, in his Mundus Subterraneus, in which many in- 
tereſting particulars are found concerning mines, derides theſe ſuperſtitious prac- 
tices, and denies, from his own experience, the truth of the aſſertions concern 
ing them. He ſeems. however to have ſome faith in ſympathies, and propoſes 
even new. divining wands of his own invention; the effects of which, though 
more dependent on phyſical cauſes, are not however more certain. He believes, 


for inſtance, that a wand, one end of which ſhould be made of ſal- gem, and the 


other of wood, being ſuſpended and balanced above a mine of ſalt, would be in- 


clined towards the ground ;. and he ſupports his opinion by an experiment. This 


experiment conſiſts in evaporating over the fire a ſolution. of ſal- gem below the 
wand, which is by no means really made to incline by the ſalt. We need not 
be deeply learned in chemiſtry to diſeover, that the wand would have inclined in 
the ſame manner, if Father Kircher had evaporated pure water, inſtead of a ſolu- 


tion of ſal- gem; becauſe the water would have equally well attached xſe}f to the 


ſaline end of the wand; conſequently this experiment proves nothing. 


The ſame author propoſes alſo to diſcover mines of mercury by employing a 
wand, one end of which is made of gold and the other of wood, in hopes that the - 
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emanations of the mercury would attach themſelves to the gold rather than to 
*the'wood, and would make it incline downwards. But this effect certainly can- 
not be produced unleſs the mercury was evaporating ; for which Hs RM 
conditions are neceſſary: 1. The mercury muſt be in a native metallic ſtate, and 
not mineraliſed, as it is in cinnabar; and 2. It muſt alſo be expoſed to the heat 
of fome ſubterranean fire, by which it is volatiliſed and ſublimed, the ordinary 
heat of the earth being far too little for this purpoſe. This ſecond phyſical or 
chemical divining wand propoſed by Father Kircher is therefore no better than 


the former; and probably the ſame judgment may be paſſed upon all other 


wands made upon the fame principles, and in imitation of theſe. Laſtly, the 


Tame author poſitively affirms, that he Hong ap balanced a wand, one half of 
"which was made of alder tree, and the other : 


thewand which was made of alder incline towards the earth. . 
Ii addition to the above, which is from Macquer, I. muſt remark that the 
divining rod fill polleſſes condderable reputation among the mere miners in our 
"metallic" counties. They pretend to. eſtabliſh, from obſervation, that the experi- 
ment.does not ſucceech unleſs the rod be held in the hand, or in other words, that 

| {penſion will not be ſufficient to produce che effect: And further, 
chat there are certain individeals, in whoſe hands the rod will be acted. upon, 
but that Wb, the gieater majority it has no effect. I will not bere relate any of 
the narratives Ren me at ſecond and third band, wherein very 
ratzonal-precautions are afirmed to have been made in the trials; neither mall I 
give an opinion where for want of experience I haye no good ground to form one. 
But I rhipk the objeft is f at al 0 ſome, portion of enquiry, inſtead of a 
ion, Wh, might F reaſon hade been applied to 
ſome of the phenomena pf magnetiſm, electrichy, &c * 
_ When. ve find; for example, that che ſame 
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decided re) eftion,. 
„When wi for 63 , ſame electric ſhock affects one indivi- 
dual ſtrongly, another leſs, and a third not at all; when we find that the nervous 
aergy is excited, and produces mation Ip limbs“ recent] amputated when cer- 
ii. eee en eee een Fare „ 4 4 w } 5 
tain metals are applied conurctively and not alone, ſuch as tin and ſilver, iron 


! orenle gn when, we phſerye. that. filver, laid) ppon, the 


rongue, and Zinc inſerted in the noſtril, produce the appearance of a. flaſh, of 
n touch 2 which, 
though do moſt perſons evident and ftriking, is much more fo to ſome than to 


- others zit ſeems to be not improbable that other energies may exiſt, among me- 


als and minerals, which may ſhew themſelves in the divining rod or otherwiſe... 
„Roof. Chemiſts and metallurgiſts uſe this word to denote the, internal fu- 
Petior ſurface of certain cavities. Thus they ſay the root of a retoxt ; che roof. of 
, ROSEMARY, , This is a native of Spain, Italy, and the ſouthern parts of 

'rance, where it grows in abundance upon dry gravelly grounds; in the; like 
ſoils it thrives beſt with us, and likewiſe proves ſtronger in ſmell, than when prg- 
duced in moiſt rich, ones; this obſervation obtains in almoſt all the aromatic 
+, Roſemary has a. fragrant ſmell, and a warm pungent bitteriſh rafte, approach- 


ing to thoſe of lavender; the leaves and tender tops are ſtrongeſt; next _to.thele 


the cup of the flower; the flowers themſelves are conſiderably the weakeſt, but 
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alf of ſome wood that has no ſym- 
} uhy with water, over a ſubterranean water, and that he obſerved the end of 
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moſt, pleaſant. Aqueous liquors extract great ſhare of the virtues of roſemary 
kaves by infuſion, and elevate them in diftillation ; along with the water ariſes 
2 conſiderable quantity of effential oil, of an agreeable ſtrong penetrating ſmell. 
Pure ſpirit extracts in great perfection the whole aromatic flavour of the roſe- 
mary, and elevates very little of it in diſtillation : hence the reſinous mals left 
upon abſtracting the ſpirit, proves an elegant aromatic, very rich in the peculiar 
qualities of the plant. The flowers of roſemary give over great part of their fla- 
vour in diſtillation with pure ſpirit ; by watery liquors their fragrance is much 
injured; by beating, deſtroyed. The officinal preparations of roſemary-are, 
an effential oil from the leaves, or from the herb in flower, a conſerve of the 
flowers, and a ſpirit called hungary- water, from the flowery tops. The tops are 


_ alſo in the compound ſpirit of lavender, cordial confection, and ſaponaceous 


— ROTTEN STONE. Tripoli ; Terra Tripolitana. Is known by its quality of 
rubbing or wearing hard bodies, and making their ſurfaces to ſhine, the particles 
of the tripoli being ſo fine as to leave even no perceptible ſcratches on the ſurface. 
This poliſh may likewiſe be produced by other fine clays, when they have been 
burnt a little. The tripoli grows ſomewhat harder. in the fire, and is very re- 
fraftory : it is with difficulty diffolved by borax, and with till greater difficulty 
by the microcoſmic ſalt : it becomes white by ignition: when crude, it imbibes 
water, but is not diffuſible in it. It taſtes like common chalk, and is rough or 
ſandy between the teeth, although no ſand can by any means be ſeparated from 
it. It has no quality in common with other kinds of earths, by which it might be 
conſidered as a variety of any other. That which is here deſcribed is-of a yellow 
colour, and is fold by the colourmen, who do not know where it is found. | 
This earth was formerly brought to us from Tripoli in Barbary, whence this 
name was given to it. Fabroni enumerates the following characters 
1. This earth does not efferveſce with any of the acids: and, | | 
2. It becomes not only hard in the fire; but when conſiderable heat is applied, 
its ſurface becomes vitrified. ATT DES « £708 Fl 1 
hi 3- All tripolis, except thoſe found in England, acquire a red colour by being 
wat. i | | 8 + N 
4. They are fuſible with the calcareous earth, as well as with borax and with 
tnicrocoſmic falt. But, | + e . 
5. When waſhed in water, no other ſubſtance ſeparates from them. How- 
ever, | bh | | | 1251 
6. Sometimes the marine acid and the vitriolic may be extracted by diſtillation 
from theſe eartbs. | a ee eee 7 Sg 
It is found either ſolid, of a rough texture; a brown or yellowiſh colour; 
or ſpotted like marble; or elfe, friable and compact; of a granulated texture, 
and brown or yellowiſh colour. It is this laſt ſort which is found in England. 
Dua Coſta fays he has procured the kind of yellow tripoli mentioned by Cron- 
ſtedt, from Scotland, where it had lately been diſcovered, But the rotten ſtone, 
ſo called, is another fort, found in Derbyſhire. It is in common ule here 
among workmen for all ſorts of finer grinding and poliſhing, and is alſo ſome.” 
times uſed by lapidaries for cutting of ſtones. El | 22 
The rotten ſtone of Derbyſhire is, according to Ferber, a tripoli mixed with 
calcareous earth. _ 5 ; e 
* Kirwan affirms that tripoli is evidently a volcanic product. For a coal mine 
at St. Eſtienne having accidentally taken fire, and the fire in its progreſs having 
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extended to foine e lun chiſtos and buen, tripol was found in thoſe parts of 
the ſtrata that the fire had acted UPON, but not in any other. Mem; Par. 1 769. 
P- 276. quoted by Kirwan. | 
i Fripoli is found alſo of gray, white, and 5 ale | Ic contains go parts of 
filiceous earth, 7 of argill, and 3 of iron. Sometimes a little magnelia has, 
been extracted from it. 
ROUCOU. See Axxor To, 1 in addition, to which article, the following i is OE 
trafted from Berchollet ; 
The watery decoction of annotto has a firong't ſmell, and 4 dige lde * 
ks colour 1s of a yellowiſh. red, and it is ſomewhat turbid. An alkaline ſolution 
hanges it to an orange yellow, which is brighter and more pleaſing ; ; and a ſmall 
Jae of a whitiſh ſubſtance is ſeparated from it, which remains ſuſpended in 
the liquor. If we bout annotto in water with an alkali, it diffolves en We 
ny in water alone, andthe liquor i is of an orange colour. 
cids form with this liquor an orange coloured precipitate ſoluble in alkatis, 
Which communicate to it a deep orange colour; the ſupernatant liquor” ferdirs 
on a pale yellow. FE 
N of . llt and fal- ammoniac r uce no ſenſible change. ic 
Tube ſolution ofalum gives a confiderable quantity of orange precipitate, which 
is s deeper than that which acids produce; the liquor remains of a Plealant lemon 
olour, bordering a little on r 0) 4 
5 Vitriol of 1 iron forms“ Aa 1 of an orange brown J the liquor remains of 
e yellow,” 
Vitriol of e gives A ech of a yellowiſh been ſomewhat brighter 
than the former; the liquor preferyes a greeniſh; yellow colour. 
A Solution of tin produces # 1emon-colbuted e which 4 is depoſited 
very flow TIES 4 
> Long EY is uſea, ic is always mixed with an alkali, which 1 
folution, and gives a colour leſs inclining to red. It is cut in pieces, and boiled 
in a caldron, with an equal weight, of cendre gravelée, provided the deſired 
Mades do not require à ſmaller proportion of alkali ; the cloth may be then dyed 
in this bath, either with theſe ingredients alone, or with the addition of others to 
modify the colour; but it fetdom happens that annotto is uſed for wool, becauſe 
thec0lours it imparts are too fading, and may be obtained of a more durable na- 
ture by other means. Hellot employed it in dyeing a ſtuff prepared with alum 
and tartar, but the permanency of the colour was not much Inceenledss 1 18 al- 
moſt folely uſed for ſilk. 
© For ſilks to be dyed of an aurora, or of an orange e it is {alkeient to POS: 
them with twenty pounds of ſoap to the hundred ; after they have been well 
cleanſed they may be immerſed in a bath of water, 'with which more or lefs of. 
the alkaline ſolution of annotto (according to the ſhade required) has been enre! 
ſully mixed. The heat of this bath ought to be between tepid and boiling Z 
water. gh 
When the flk has acquired an uniform colour, one of the hanks miſt bb taken: 
dut, wathed and wrung, to ſee whether the colour be ſufficiently full; and if! th : 
be not, more ſolution of annotto muſt be added, and i it Wr turned. en 
This (lution preſerves its colour unchanged. 13. 
When the deſired ſhade bas been obtained, nothing remains Pur to waſh: the 
ele, and to beetle them twice, by a ſtream. of water, to free them from the ſu- 
perfluous annotto, which would injure __ beauty of the colour. 1 
hen 
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which we wiſh .to preſerve. ; 

What ha: been now ſaid reſpects t the ſilk intended to receive the aurora colour: : 
to make the orange, which contains more red, after dyeing Wich annotts, it is 
neceflary to redden the ſilks with vinegar, alum, or lenion juice. The ac Ad, in 
ſaturating the alkali uſed to diſſolve the annotto, deſtroys the 1 10 ſhade ich 
1. kali. had imparted, Wl reſtores its Wien Ie. W is nels a 5M 


towards red. 
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Shades which preſerve. 2 reddiſh. hue may likewiſe be obtained b 125 4 Tr 7 op 
ration, namely, by, employing, in the es of ihe, A bath, 4 Haller 
quantity of alkali than, that above directed. 1 

Mr. Guhliche adviſes us not to employ 138 in che preparation 257 Pan 
He directs that it ſhould be put into a glaſs vel i or one of earthen ware with 
a vitreous. coat, and that as much ſolution of pure alkali ſhould be adged as will 
cover it, and that this mixture ſhould be left at reſt for twenty-four hours; that 
the liquor ſhould then be decanted, and 1 75 2275 the reſiduum repeatedly 
waſhed with water, leaving the mixture at reſt eac h tim for two or three. days, 
till the water no longer receives any colour; that thefe liquors ſhould. be Al 
mixed together, and put into a well: ſtoꝑped veſſel, and avs for uſe. 

_ He directs that the filk ſhould. be (Keep for twelve hours in a ſolution, of 
alum, in the proportion of two ounces o 1 — ſalt to, a pound of the ſilk, or in 
water acidulated with the acetocitric acid before deſcribed 52365 when taken out 
of this mordant, it is to be well wrung. 

The ſilk thus prepared i is put into the annotto bath quite cold, and kept, there 
and ſtirred about, until it has acquired the proper ſhade, or it is kept at a d T6 
of heat. far below ebullition; : when, taken olit of the bath, it 15 walned and c 
in the ſnade. TY 

For the brighter We a liquor i is "ed. which is ; leſs loaded, with,co- 
lour;z to which may be added a little of the acid liquor, which has been uſed as 
a mordant, or the dyed filk may be paſſed through acidulated watet. .... by 

If we wiſh to have the laſt ſhades with leſs of an orange caſt, and approachi 
| * anten, 2 ſmall : of ſolution of Balls! in white wine may be ade. to 
the bath. | 

.: To give an orange 'colour to cotton, Mr. Wilſon directs the annotto to. be* 
ground. while it is 2 moiſtened, boiled in water with double its wei ght ot 

alkali, left to ſettle half an. hour, and. the clear liquor. to be put 7 « 
heated veſſel; in this the cotton is to be immerſed, when it will take an orang 
colour. A hot ſolution of tartar is then to be poured i into the bath, ſo that it may 
become weakly acidulated; it is to be again turned in it on the ſkein ſticks, or 
wound neee wank, when in the 2 ; in mis TR the colour, POO reh 
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ROWLY RAG. This fidue & of 1 dui or dark gray colour, wich nu- 
rous minute ſhining cryſtals. The town of Birmingham is paved with it. 

Its texture is granular : by expoſure t to the ay, it W nga an rope cruſt. © 


Its ſpecific gravity is 2748. | | | 
e in an open fire, it becomes magnetic, | Wy 19 
II ſtrong heat 1 it melts perſe, but with more difficulty than Waun | 


| OO to Dr. Withering's analyfis, 100 parts of i it contain 47» 5 of al. 


cequs earth of argil, and 20 of iron. 
RUBICE ELF. See PRECIous Sroxks, No. II. 


"ROBY: See PrxEciovs STONEs, No. II. 


Y, ARSENICAL. Realgar, or the red combination of arſenic and Cul 
Why a 2 of tranſparency by fuſion and cooling, and 1 is then diſtin- 


Gill 
| 581, 1 5 tals Jo ; faid to ruſt when their farface becomes ind by ei 
E to air and Nye, NR r is alſo called ruſt. The word i is more 95 


ticularly, app af 9 iron , 5 | 
OY reer 
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-SAFFRE.,”' See Zarr RE. 8 
SAFFRON. Crocus ſativus C. B. et Lin. The chives or fey ee 


growing at the end of the piftil of the. flower, carefully picked and Prefled together 
into eaakes. 
There are three ſorte of ſaffron met with in the ſhops, two of which 1 brought 
from abroad; the other is the produce of our own country; this laſt reatly 
ſuperior” to the two former, from which it may be diſtinguiſhed by 1 P 
being broader. When in perfection it is of a fiery orange red colour, and yields 
a deep yellowiſh tincture: it ſhould be choſen freſh, not above a year old, in 
eloſe cakes, neither dry nor yet very moiſt, tough and firm in tearing, of tlie 
fame colour within as without, and of a ſtrong, acrid, diffuſive ſmell. | 
Both water and ſpirit extract the colour and virtue of ſaffron, Thie former 
liquor improves the ſmell and heightens the colour, whilſt the irit ſeems rather 
to weaken both. By drying two ounces. and a. half of the beſt ſaffron in the heat 
of a water bath, half an ounce of liquor was obtained, which had an exceeding 
ſtrong ſmell, but had not the a pearance of oil. This is the active part of the 


affron, which diſorders the head and lenſes, Six drams of extract were gr 
om. 
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g from an ounte of dried! ſaffron b means, of Fat r, and fixe drams and one 


_ ple were obtained from another ounce, by means E ed nit? _ 
quired no ſmell or taſte by diſtillation from dried ſaffron; but water being th | 
_ diſtilled acquired a ſtrong ſmell: %%% AE ave 
SAFFRON, BASTARD. In this article I ſhall extract the account given by 
OS which was not publiſhed when the article CARTH AMUS went to the 
Carthamus, or baſtard ſaffron (carthamus tinctorius), of which the flower only is 
uſed in dycing, is an annual plant cultivated in Spain, Egypt, and the Levant. 
There are two varieties of it; one with larger leaves, the other with fmaller. 
. 5 latter is ſaid to be that of Egypt; where it makes à conſiderahle article of 
trade. In e 3 JSAIUDL, 
Carthamus was formerly cultivated, in Thuringia and Alfatia'; b 
rence given to that of the Levant has occaſioned its culture tobe nearly aba 
doned in the more northern climates. The celebrated Beckmann, who has: þ 
liſhed a very intereſting diſſertation on carthamus*, has endeavoured rg dict 
the difference between that produced with us, and that 1 04 5 worn the Le- 
vant: but, previous to his relating his obſervations, it will not 9 de an 
account of the properties of this ſubſtance, ſuch as it is employed i dym g. 
Carthamus contains two kinds of colouring matter; the one yellow; the other 
red. The firſt alone is ſoluble in water: its ſolution is always turbid : with re- 
agents it exhibits the appearances commonly obſerved in yellow colouring matter: 
acids render it lighter; alkalis make ĩt deeper, and more approaching to orange: 
both produce a ſmall portion of fawn-coloured precipitate, by means of which 
it becomes clearer. Alum forms with it a deep yellow precipitate in ſmall quan-- 
tity ; ſolution of tin, and other metallic ſolutions, precipitates which have no- 
thing remarkable. | n | | ES + 3 
Alcohol acquires but a flight tincture from the flowers, after all the yello 
ſubſtance has been extracted by repeated waſhings. If theſe flowers be put into- 
a ſolution of cauſtic atkali, ' they become yellow, and the liquor which is preſſed 
out is of a deep yellow colour. On faturating the alkali with amacid, the liquor 
becomes turbid, reddiſh, and gradually depoſits a very ſmall quantity of a reddiſh. 
yellow precipitate. With ſolutions of alum, zinc, and tia, a zar 
is formed; and with ſolutions of iron and copper, a «precipitate! inelmning t. 
green. If inſtead of a ſolution of cauſtic alkali, a ſolution of mild alkali be uſed, 
acids produce with it a more eopious precipitate of a redder hue: but the Tedaeſs- 
differs according to the acid employed. Alum alſo produces with the latter al- 
kaline ſolution, a red precipitate, which is ſo light that it generally ſuiq)s on 
the ſurface of the liquor, This colouring matter is ſo delicate, and ſo eaſily: 
changed, that if heat be employed to diſſolve it, the precipitates produced hy 


acids will not have ſo fine a colour. i 2154 rl e 
Mr. Beckmann has obſerved, that the carthamus of Thuringia contained. 

much more of the yellow matter than that of the Levant᷑: that, in other reſpects, 
the red matter of the former was by no means inferior in beauty to that. obtained, 
from the latter 3 yet chat, to produce equal effects, half as much more off it 
Was required. He next examined, whether this difference depended, on ilie cli- 
mate, or only on the mode of preparation : deny 
© Haſfelquiſt relates, in his Travels in Egypt, that when the flowers of carthamus. 
= Comment. Societat. Gotting- tom, iu 1774» | 1, 
424 34 : 2 
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are WY! wy they are 2 Petuect two ſtones, to ſqueeze ont the juice. Aſter 
this they at waſhed ſeveral times with: water, which in Egypt is naturally falt. 
When taken out of the water they are Ppreſſed between the hands, and then 
ſpread on mats, placed on the flat roofs of their houſes, where they are covered 
in the day time, chat the ſun may not dry them too faſt, but left expoſed to t 
dew at night. They are occafionally turned, and, when ſufficiently dr. taken. 
in, and kept for ſale under the name of ſaffranen. 

If the carthamus of the Lexant, ſuch as it is in commerce, be compared: with 
chat of Thuringia, the former will be found to be more pure, a little moiſt, and 

in compreſſed maſſes; the latter drier, and more elaſtic. Theſe differences de- 
pend on the preparation. Writers on agriculture, deceived by the erroneous 
name of baſtard ſaffron given to carthamus, have ſuppoſed that it ſhould he 
treated like ſaffron. Hence they direct it to be gathered in a dry ſeaſon, and 
dried with care. Mr. Beckmann thinks, on the contrary, that the mode adopted 
in Egypt ought to be imitated. He adviſes even to add a little ſalt to the Water 
uſedl in preparing it, to give it the quality it has naturally in Egypt. 59395 

The flower of carthamus has a fine colour of fire, but in drying it grows. 
yellow. It ſhould -notibe- gathered till it grows dry; and it is better, if it has 
been rained upon in that ſtate, though the contrary: opinion is erroneouſly held. 
The want of rain may! be ſupplied by watering the flow ers ornidg and evening. 
When they ate gathered, xh ſeeds may be {till left to ripen. | : 

The intention of theſe directions is to promote the ſeparation of. the yellow 
matter, the abundance of which conſtitutes the difference between the car- 
thamus of our climates and that of the Levant. Carthamus ſhould be kept i in. 
a moiſt place, as its becoming too dry would be injurious. 

There ate many reaſons io induce us to enrich our E with this pro- 
dudtion. : The ſeeds of carthamus are very good food for wild fowl, and parti- 
cularly for parrots, hence they have received the name of grain de perroquet. 
An uſeful oil might be expreſſed from them, and the reſidue given to cattle. 
The dry leaves and ſtalks would ſerve as fodder for ſheep and goats in the winter; 
and thoſe talks which are too large might be uſed as fuel, after they had ſtripped 
them. Mr. Beckmann has found the carthamus ripen well at Gottingen, where 
the ſoil is ſandy. The ground ſhould - be moderately dunged; 5 and the ant 
neither tranſ — nor watered. 

No uſe is made of che yellow ba ene af carthamus : but to RO that part, 
it is put into a bag and trodden in water till no more colour can be preſſed out. 
The flowers, which were yellow; become reddiſh in this operation, and loſe 
nearly half their weight: it is in this ſtate they are uſed. | 

The yellow ſubſtance might however be employed: and Mr. Poerner las 
made many experiments on the ſubject. The principal reſulcs of his. experiments 
were, that wool without any preparation takes from it a yellow colour, which. 
is not permanent; but that which it takes after having been prepared with,alum 
and tartar, though not very laſting, is better. Mr. Beckmann aſſerts, that cloth 
prepared with tartar, or with tartar and alum, acquires from it a good yelloW- 
colour; and tliat eee contains more en colouring, matter chan an en 
weight of fuſtic itſelf. 8 

To extract the red part of carthamus, and afterwards apply. it on the ſtuff, re- 
courſe is had to the property alkalis poſſeſs of diſſolving it, and it is precipitated 
by means of an acid. It has - been found, that lemon. juice produces the fineſt 
colour. Mr. Beckmann lays that, next to this, the vitriolic acid produces — 

e 


beft effect; provided's: proper 3 only be uſedi: who mach of it would 
alter and deſtroy the colour. According to Scheffer, the juice of the berries of 
the ſervice- tree (ſorbus aucupatorius) may be ſubſtituted fog lemon Juice. It is 
thus prepared. T he berries are bruiſed in a mortar with a wooden peſtle, and 
the expreſſed juice 1s leſt to ferment: it is then bottled, and the clear part, which 
is moſt acid, becomes fitter for uſe the longer it is kept. This nn requires. 
ſome months, and ſhould be undertaken only in ſummer. 

It bas been ſeen, that the proceſs conſiſts in extracting the red colouring matter 
by means of an alkali, and precipitating it with an acid. From this precipitate 
is procured the rouge uſed by ladies. To make it, the ſolution of carthamus is 
prepared with cryſtals of ſoda, and precipitated by Iemon-juice, which has ſtood 
ſome days to ſettle. It has been remarked, that lemons beginning to decay were 
fitter for this purpoſe than thoſe leſs ripe, the juice of which retains much muci- 
lage. The precipitate of carthamus is dried on plates of delft with a gentle lieat t 
from theſe it is ſeparated, and ground very accurately with tale, previouſſy re- 
duced to a very ſubtile powder by means of the. leaves of e and paſſed 
ſucceflively through fieves of different degrees of fineneſs. The fineneſs of the 
talc, and its proportion to the precipitate of One make the difference. Boy | 
tween the cheaper and dearer rouges. 

"Wool may be dyed red by means of NEE FS 48 Mr. Mons: TY ang 
rienced ; but this red ſoon changes towards an orange: and as the fineſt and 
moſt various reds may be obtained from cochineal, which are at the ſame time 
much more permanent than thoſe of carthamus, the uſe of the latter 105 wool: is 
relinquiſhed. 

Carthamus is uſed for dyeing ſ Kk poppy 1 2 18 orange * a 
cherry, roſe, and fleſh colour. The proceſſes differ according to the intenſity 
of the colour to be given, and the degree in which it approaches that of fire? 
but the carthamus bath, which varies in a the mode of uling, 18 prepared. as: fol 
lows: - 

After baving exrtatied the * matter 25 the: rande * opened be 
cakes, it is put into a deal trough, where it is {prinkled at different times with 
foda, or cendres graveltes, the former of which is beſt, well powdered and ſifted); 
in the proportion of fix pounds to a hundred; mixing it well as the:jalkaliois 
put in. This operation is called ameſtrer. The carthamus thus mixed with: 

the/ alkali, is-put into a ſmall trough with a grated bottom, firſt lining it witb a 
cloſely woven cloth. When this trough is nearly half filled, it is placed upon the 
large one, and cold water is poured on it, till the lower trough is full. The 
carthamus is then ſet over another trough, till the water comes from it /almoſk 
coloburleſs. A little more alkali is then added, and freſh water is poured on. 
Theſe nen are e till the carthamus is exhauſted, and beraener 

Mow, . 5 
"The filk being diſtributed on the rods m hanks, lemon-juice, which. 2 
from Provence in caſks, is poured into the bath, till it is of a fine cherry colour. 
This is called turning (virer) the bath. Having ſtirred the bath well, the filk; 
is dipped in, and turned on the ſkein ſticks as long as it rene to get any 
colour. For poppy colour, it is taken out, wrung, drained on the, pegs, pi. 
paſſed through a new bath, where it is treated as in the formen. It is then dried, 
and "paſſed through freſh baths, waſhing and drying it after every operati 
till it _ ar 15 POR of colbar aa ce en it is at the proper 
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point, it is brightened, by turning it ſeven or eight times in a bath of hot water, 
10 every bucket of which about a gallon of lemon: juice is to be adde. 
When filk is to be dyed poppy or fire colour, it muſt be firſt ſcoured as for 
white, and muſt then have a flight annotto ground, in the manner deſcribed in 
that article. "This filk ought not to be alumed. | | by, SA 
Bright orange, reds, and deep cherry colours, are treated exactly in the ſame 
way as poppy coletr, except that they have not the annotto ground, and that 
they may be dipped in the baths that have been already uſed for poppy colour, 
which will exhauſt them. Freſh baths are never made for theſe colours, unleſs 
the dyer has no occaſion for a poppy. _ | | Co a 
© The lighter cherry colours, roſe colours of every ſhade, and fleſh colours, 
are made from baths of the ſecond and third runnings of the carthamus, which 
are weaker than the firſt, In theſe the deepeſt ſhades are firft dipped. RE 

The lighteſt of all theſe ſhades, which is a very pale fleſh colour, requires a 
little ſoap to be put into the bath: this ſoftens the colour, and prevents it from 
taking too quickly or .unevenly. The ſilk is then waſhed, and brightened a 
little in the bath which has been uſed for brightening the deeper colours. 

All theſe baths are uſed as ſoon as they are made, and as quickly as poſſible, 
as by keeping they loſe much of their colour, which would even be entirely loſt 

after a time. They are alſo uſed cold, becauſe. the red fecyle loſe their colour 
on being expoſed to heat. The reader muſt have obſerved, that in the above 
experiments, cauſtic alkalis attack the delicate colour of carthamus, and turn it 
yellow: on this account cryſtals of ſoda ſhould be preferred to any other alkali. 
At leaſt we ſhould: chooſe one that contains moſt carbonic acid, as ſalt of tar- 
tar. | | | | 
To leſſæn the expence of carthamus, it is uſual, for deep ſhades, to mix with 
the firſt and ſecond bath about a fifth of the bath of archil. BIOS | 
When raw ſilk is to be dyed, that which is very white ſhould be choſen and 
treated as boiled ſilk, with this difference only, that the poppy colours, bright 
orange, reds, and cherry colours, are paſſed through baths that have been uſed for 
the ſame colours for ſcoured ſilk, becauſe the raw ſilk in general takes colours 
more readily. F | Foes 
Poppy colour prepared in an acid liquor reſiſts the action of vinegar, but it 
ſoon; changes and fades in the air. Scheffer ſays, that when he uſed the juice of 
ſervices inſtead of lemon. juice, the colour ſtood ſomewhat longer, 

Mr. Beckmann has made ſome experiments on applying the red colour of car- 
thamus to cotton. Having macerated cotton two hours in melted lard, he waſhed 
it well, and dyed it in the common way, with carthamus deprived of its yellow 
matter. This cotton took a deeper colour than ſome which had undergone no 

preparation. Soap ſucceeded equally well; and olive oil ſtill better. Mr. Beck- 
mann then dipped his cotton in oil repeatedly, drying it each time. After the 
lat drying he waſhed and dried it, and then paſſed it through the yellow. bath 
of carthamus, to which he added galls and alum. Finally, he dyed it with the 
alkaline ſolution of carthamus and lemon-juice. By theſe means he obtained a 
fine full red. Cotton treated in the ſame manner, without having been impreg- 
nated with oil, took a colour of the fame kind, but leſs full, and leſs capable cf 
Ttanding the action of the air. From theſe experiments he thinks that cotton, to 
be dyed wich carthamus, ſhould receive a preparation ſimilar to that given it for 
the Adrianople red. | b | LR, | 
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roche — y colour, Mr. Wilſon directs the carthamus, — 2 
1 from the ye * matter, to be put into a veſſel, at the bottom of 


which is a hair — and to pour on it a ſolution of pearl- aſhes, mixing them 
well, and leaving them to ſtand all night. The next morning the liquor is to be 
drawn off by a cock at the bottom of the veſſel, and the cotton to be dyed is to 
he put into it and turned by means of a winch. In the mean time a ſolution of 
tartar is prepared, and left to ſettle; and whilſt it is yet hot, it is poured into the 
carthamus bath, till the liquor is rendered a little ſour. The cotton muſt con- 


tinue to be turned in this, till it has acquired the proper ſhade. It is then waſhed 


| lightly, and dried in a ſtove. In this way it obtains a fine colour. 

To give cotton a ſcarlet, it muſt firſt be dyed yellow in the manner directed 
under the article Axxorro, and whilſt yet wet, muſt be dyed with carthamus, 
in the manner juſt deſcribed. It thes oe; oper a fine {carlet but it 1 


nent, and will not ſtand waſhing. 10 Mig d! 


- SAFFRON OF METALS, is eiue antimony; balf deprived; of its ſul- 
Phur and partly calcined by detonation of crude antimony with nitre, and after- 
wards well waſhed ; or it is liver of antimony deprived of all faline matter by a 
ſufficient waſhing. This preparation. is a violent a Uncertain en not uſed 
by prudent phyſicians. 1 ol Nd gnigaadl d ge 

SAGAPENUM. A concrete juice brought From. Alexandra, eicher in dif. 
tinct tears, or run together in large maſſes. Iris outwardly of a yellowiſh co 
' tour ; internally, ſomewhat paler, and clear like horn; gros ſoft upon being 
handled, and flicks to the fingers: its taſte is hot and biting; the amel il 
agreeable, by ſome reſembled to that of a leek, by others to a mixture of . | 
tida and galbanum. 

An ounce of the purer ſort, examined by Neumann, with rectified 6 of 


vine yielded in digeſtion five drams and ſix grains of reſindus extract : the re- 
mainder, boiled with water in a cloſe veſſel ſo long us it gave out any thing to 


the menſtruum, yielded five ſcruples and eight grains of gum, one dram and 
five grains being left undiſſolved. Another ounce, treated firſt with water, gave 
two drams two ſcruples and a half of gummy extract; and afterwards with recti- 
fied ſpirit, four drams and one grain of reſin, one dram and fix grains being left. 
Tpbe diſtilled ſpirit is ſenſibly, and the (diſtilled water ſtrongly, impregn nared with 


the flavour of the ſagapenum: along wth the water mee A eon F 


- of. actual oil. 


SAGO. This i is the produce of an ent! tree; called A C. Baubine pal 


5 mam referens arbor farinifera. The medullary part of the tree of a middle age 
1 or growth, is beaten with water, and made into cakes, which are uſed by the 
1 "Indians as bread, They likewiſe put the powder into a funnel, and waſh it with 


© water over a hair-fieve, which allows only the finer part to 'paſs through; the 


Water. The water, on ſtanding, depoſits the fecula; which being paſſed 


+ 
4 


through perforated copper. plates is formed into the grains called ſago. It forms 


an agreeable jelly with water, milk, or broth, and is n uſed in ene Red 
: convaleſcent caſes. | 


SAL AMMONIAC. See aaa gal 1% .i% TH 

SALMIAC. A word ſometimes uſed for ſal ammoniae. 7 

SALTS. Salts or ſaline bodies formerly conſtituted a a divigon of 
7 entiicat matters. The characters attributed to them were a ſtrong tendency to 
combination, ſapidity, ſolubility in water, and incombuſtibility. But the accu- 


wy racy of modern ſcience has ſhewn that theſe properties, and all others which can 
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be ſelected to diſtinguiſn ſuch bodies which are admitted to be ſaline, are attended 
with conſiderable uncertainty. The tendency: to combination is univerſal; and 
no leſs ſtrong in many other bodies than in a large number of the ſalts. Sapidity 
is evidently no leſs general. Solubility in water is ſcarcely perceptible in a great 
number of ſaline compounds, and is a marked character in others not ſaline, 
ſuch as ardent ſpirit, ether, mucilage, ſerum, and the like. Neither is the 
incombuſtibility of ſalts more excluſive than their other attributes. The mineral 
kingdom abounds with incombuſtible matters, which are not ſalts; and there 
are ſalts, ſuch as the acid of benzoin, the volatile alkali, and others more com- 
pounded; which are not deſtitute of this property. The true limits which divide 
ſalts from other bodies have not therefore been aſcertained. Whence it ſeems rea- 
ſonable to infer, not ſo much the difficulty of the ſubject, as that the diviſion itſelf 
appears to be of little utility. 1 haſsn. n 88 8715 „ 
Solubility in water is retained by modern chemiſts as a diſtinctive character of 
falts, But iti an arbitrary and indiſtinct way. Thus it is remarked; that all bo- 
dies known only by the name of ſalts are ſoluble in leſs than two hundred times 
their weight of boiling water. A ſurer way of rendering this diſtinction uſeful 
conſiſts in attending to the component parts. Alkalis, acids, and ſuch com- 
pounds as they enter into, are diſtinguiſhed generally by the name of ſalts. The 
two former are called ſimple ſalts. Compounds of alkali and acid are called neutral 
ſalts. Bergman diſtinguiſhes the compounds of acid and metal by the name of mid- 
dle falts, but it may perhaps be more convenient to uſe the accepted term metallic 


ſalts. No appropriate name has been given to the combinations in which the 


ſaline character is produced by an alkali without an acid. S r nit 51 
An enumeration of all the ſalts, ſimple and compound, together with an ac- 


count of their characters, would comprehend the whole of chemical ſcience. For 


there are no bodies in nature which are not capable of uniting with ſome ſaline 
ſubſtance. We ſhall, therefore, refer the reader to the articles Acids, and Alkalis, 


for the properties of thoſe falts, and their compounds; and to the reſpective 
earths and metals, for the ſalts of which they conſtitute the baſes. For a general 
arrangement or enumeration and their component parts, the article Nomenclature, 
and the Table of Principles in our Appendix, may be conſulted. | 


* ” " 


SRE, COMMON. The cryſtals of common falt are right-angled fix-fided 


fohds;'and are uſually faid to be cubes. Theſe form at the ſurface, where the 
evaporation is the greateſt ; and they float by virtue of the repulſive power of their 
dry upper ſurfaces, which diſplace a quantity of the furrounding water: a cir- 
cumſtance common to all ſuch ſmall bodies as are not eaſily wetted. When the 
eryſtal becomes too large to be ſuſpended in this way, it ſinks. If two floating cryſ- 
tals come ſo near each other as that the hollow ſpaces may communicate, they 
fall together into one cavity at the ſurface, without ſinking; and the ſucceſſixe 
appoſition of other cryſtals often produces a curious hollow pyramid, which is 
fquare, becauſe the figure of the cryſtals themſelves occaſions them to apply to 
each other only in the poſition required to produce ſuch a ſolid. AG nom; 
Common ſalt does not alter in the air: but, when expoſed to heat, it cracks 


and flies in pieces, by the eſcape of its water of cryſtallization. | A greater heat 


ignites and melts it; and a ſtill greater cauſes it to rife totally in white fumes. 
he action of ſea-ſalt upon earths is not conſiderable. It aſſiſts the fuſion of ſili- 


ceous earth; and is thrown into the furnace wherein the pottery called ſtone-ware 


is baked, where it riſes in fumes, and glazes their ſurface ; probably by the com- 
bination of its alkali with the filiceous earth contained in the clay. 
| | Common. 
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Common ſalt is Sn in large maſſes, or in rocks under che earth, in En: 
end and elſewhere. In the ſolid form it is called ſal gem or rock falt, If it it. be 

pure and tranſparent, it may be immediately uſed, in the ſtate in which it is 
found; but if it contain any impure earthy particles, it ſhould be previouſly freed 
from them. In ſome countries it is found in incredible quantities, and dug up 
like metals from the bowels of the earth. In this manner has this ſalt been dug 
out of the celebrated ſalt mines near Bochnia and Wieliczka, in Poland, ever 
ſince the middle of the 13th century, conſequently theſe 500 years, — ſuch 
amazing quantities, that ſometimes there have been 20, ooo ton ready for ſale. 

In theſe mines, which are ſaid to reach to the depth of ſeveral hundred fathoms, 
500 men are conſtantly employed. The pure and tranſparent ſalt needs no other 
Preparation than to be beaten to ſmall pieces, or ground in a mill. But. that 
which is more impure mult be elutriated, purified, and boiled. That which 
is quite impure, and full of ſmall ſtones, is ſold under the name of rock ſalt, and 


is applied to ordinary uſes; it may likewiſe be uxlell for nee weak and 
poor brine- ſprings. | 


Though the ſalt mines of Wieliczka, near Cee in Poland, bave long | 


aſtoniſhed the philoſopher and traveller, yet it deſerves to be remarked, that the 
quantity of rock ſalt obtained from the mines of Northwich is greatly ſuperior to 
that obtained at Cracow. The Biſhop of Llandaff aſſms that A ſingle pit, into 
which he deſcended, yielded at a medium 40 tons ms ſalt in a years; which 
alone is about two thirds of that raiſed in the Poliſh This rock ſalt is ne- 
ver uſed on our tables, in its crude ſtate, as the Polit 9 ſalt is; and though 


the pure tranſparent ſalt might be uſed with our food, without any danger, yet 


it is prohibited under a penalty of gos. for every pound of rock ſalt ſo applied. 
Iris partly purified in water, and a great part of it. ĩs ſent coaſtwiſe ta Liverpool 
and other Places, e it is uſed either for Krengtbeaing NRC er wr 

Beſides the ſalt mines here nas} ban the: common fale is found i in a 
concrete ſtate, under the name of rock ſalt, there is at Cordova, in the province 
of Catalonia in Spain, a remarkable ſolid mountain of rock ſalt ; this mountain 


r 


is between four and five hundred feet in height, and a league in circuit; its 


depth below the ſurface of the earth is not known. This mountain contains the 


rock ſalt without the leaſt admixture of any other matter. Vid. Þ Hiſtoire, Na- 


turelle de VEſpagne, p. 406; or Dr. Watſon's: Chemical Eſſays, vol. ii. 

The waters of the ocean every where abound with common ſalt, though, i in, dif. 
ferent proportions. The water of the Baltic ſea“ is ſaid to contain one ſixty- 
fourth of its weight of ſalt ; that of the ſea between England and Flanders contains 
one thirty-fecond part; that on the coaſts of Spain one ſixteenth. part; and be- 


tween the tropics it is ſaid, perhaps erroneouſly, to contain from one leren | 


one eighth part. 
The water of the ſea contains, beſides the common ſalt, a conſiderable pro- 
portion of magneſian marine ſalt, and ſome gypſum, or lime combined with vi- 
triolic acid. The magnefian ſalt is the chief ingredient of the remaining liquid 
which is left after the extraction of the common ſalty and is called the mother 


water. Sea water, if taken up near the ſurface, contains alſo che putrid remains 


2 Roms de FIfe's e vol. i. p- 375, quoted * ene, in his e edition of 
Cronſtedt, p. 360. 


; | 512 | Fife. * . 


* 
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of animal ſubſtances, hich render it nauſecus, and i in a long continued calm, 
cauſe the fea to ſtinx. 

The whole art of edding Galt frm waters which contain. it, conſiſts i in eva 
porating the water in the cheapeſt and moſt convenient manner. In England, 
a brine compoſed of ſea water, with the addition of rock falt, 1 is evaporated i in 
large ſhallow iron boilers; and the cryſtals of falt are taken out in baſkets. In 
Ruſſia, and probably in other northern countries, the ſea water is expoſed to 
freeze; and the ice, which is almoſt entirely freſh, being taken out, the remain · 
ing brine is much ſtronger, and is evaporated by boiling. In the ſouthern parts 
of Europe the ſalt- makers take advantage of ſpontaneous evaporation. - A flat 
piece of ground near the ſea is choſen, and banked round, to prevent its being 
overflow ed at high water. The ſpace within the banks is divided by low walls. 
into ſeveral compartments, which ſueceſſively communicate with each other. 
At flood 2ide; the firſt of theſe i is filled with ſea water; which, by remainidg a. 
certain time, depoſits its impurities, and loſes. part of its aqueous fluid: The re- 
ſidue is then ſuffered to run into the next compartment; and- the farmer is again 
filled as before. From the ſecond compartment, after a due time, the water is. 
transferred into a third, which is lined with clay well rammed and levelled. 
At this period the evaporation is uſually brought to that degree, /that- a craft of 
ſalt is formed on the ſurface of the water, which the workmen break, and it im- 
mediately falls to the bottom. They continue to do this, until the ee is 
ſufficient to be raked out, and- dried in heaps. This is called bay ſalt. 

In ſome parts of France, and alſo on the coaſts of China, they waſh the dried: 
ſands of the fea with 2 mall propomion: of Water, and evaporate this brine in 
leaden boilers., 45 
There is no difference beten this belt and the lake ſalt extracted 5 dit. 
ferent lakes, excepting ſuch. as may be occaſioned by the caſual intervention of. 
ſome ſubſtances, i In this reſꝑect the Jeltonic, ſalt-water. lake in the Ruſſian do- 
minions near. Saratow and Dmitrewſk, deſerves our attention. In the year 1748, 
when the Ruſſians firſt fetched ſalt from ' thence, the lake was-almoſt-ſolid with. 
ſalt; and that to ſuch a degree that-they drove their heavy: waggons over it, as 
over a ſrozen river, and broke up the ſalt. But ſince the year 1757, the water 
has increaſed ſo much, that at this preſent time it. ĩs- nothing more than a lake 
very ſtrongly impregnated with ſalt. The Jeltonic lake fal-contaips at the Tone. | 
time alum and Epſom ſalt. a 

At ſeveral places in Germany, and at Montmaret i in France, the waters- of fale- 
ſpcings-are pumpecl up to a large reſervoir at the top of a building or ſned; from 
which it drops or trickles through ſmall- apertures. upon boards covered with. 
bruſh- wood. The large ſurface of. the water thus expoſed to the air cauſes a 
very conſiderable evaporation; and- the brine is afterwards conveyed to the 
boilers for the perfect ſeparation of the ſalt, | | 

The works at Montmarot are thus deſcribed by Fourcroy :- 5 

The water of the ſprings-1s conveyed: by pumps-into a = reſervoir placed at 
the top of: a ſhed: of a peculiar. conſtruction. Under this ſhed are ſuſpended 
boards covered with little faggots of thorns. The water falling upon thoſe fag- 
gots through. ſmall cocks, is divided inte very minute drops: and as. it thus ex- - 
poſes. a. great deal of ſurface to the air circulating rapidly under the ſhed, nearly. 
two thirds of it is evaporated; What is depoſited on the faggots is ſulphate of - 


lime, or. ſclenite. And when the ee upon trial with an inſtrument for the 
8 | purpole,, 


. 
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orpoſe, is found-to be charged with ſalt to a certain degree, it is conveyed into 
E iron boilers ſupported by bars of the ſame metal, which eroſs the bottom of 


the veſſels, and reſt on pieces of wood placed on each üde. Theſe boilers, which 


are called ſtoves, are very large and ſhallow, and hold an hundred hogſheads of the 
fait water. They are then urged with a ſtrong fire. When the water boils up in 
large bubbles, it is at firſt muddy, and ſoon depoſits an ochreous eafcht on its ſur- 
face in the form of a ſcum. A ſalt which is ſcarcely ſoluble, and is called by 
the workmen ſchlot, is next ſeparated: this ſalt is nothing but ſulphate of lime 
mixed with a little muriate of ſoda, ſulphate of ſoda, and earthy muriates. See 
NoMENCLATURE.” It is conveyed by the circulation df the boiling liquor into lit- 
tle troughs placed round the ſides of the boilers for the purpoſe: Theſe: troughs; 
are taken out and cleared from time to time, till a great quantity of ſmall cubieal 
cryſtals, called by the workmen pieds de mouches, are obſerved floating on the 
ſurface of the liquor. They are then taken away forthe laſt time. The firs is di- 
miniſhed, and the muriate of ſoda is taken off with ladles as faſt as it is eryftallized: . 
The evaporation: is thus continued as long as the water continues to afford cry 
tals. The ſalt thus obtained is in larger or ſmaller ls, according to the 
ſlowneſs or rapidity of the evaporation.” The water which remains When eryftals - 
are no longer obtained, is called mother water, and contains/earthy muriates?:- 
Wallerius gives an account of a fourth proceſs for obtaining ſalt from ſen Water, 
which is practiſed in the north. The water is confined in trenches on the ſhore: 
as it forms but a ſmall ſtratum, the cold ſoon penetrates through and free2es it. 
But as that portion neceſſary for the ſolution of the ſalt contained in the whole 
quantity of water cannot be converted into ice, hat remains fluid contains all the 
ſalt, and is ſo concentrated that the moſt moderate heat cauſes i it to afford muriate 
of ſoda in men, it 1s chen nem into leaden boilers, and evaporated 
b fire. KW Nö ch {It 43 WICH ee : 
The decompoſ tion of common cat, ſo as to ſeparate the alkali; has not been | 
cheaply enough effected for the purpoſes of commerce. Litharge unites with the 
acid, and diſengages the alkali. See ALK ATI n 2215 Enel. en | 
has uſed ſugarot lead for the fame purpoſe.” 
SALT, SPIRIT: OF. The marine acid was Forde called: ſpies an bor : 


this appellation has long fince been diſuſed by philoſophical ef, "Bats it is. | 


ſtill the name of the article in commerce. See Acip Nane 

SALTRETRE. See Nir R. 

SAND. Sand is an aſſemblage of (mall ſtones. It is uſually: W 15 the 
mechanical diviſion ariſing from agitation in water. All ſtones but thoſe df the 
ſiliceous order are ſo ſoft, that the comminution thus produced is uſually carried 
in them to an extreme degree, ſo as to form duſt or mud, and their diſpoſition to 
unite or adhere together commonly produces ſtones of a different texture from 
that before poſſeſſed by the particles. In this way it appears that chalks, clays, 
marles, and other conſiſtent matters may be formed out of harder or more ſym- 
metrical materials worn down. But the ſiliceous earth being not only very hard, 
but likewiſe indiſpoſed to adhere together, retains the form of ſand as ſoon as the - 
parts have become ſo ſmall as to be deficient in the weight requiſite to enable the 
parts to ſhake and break each other. Sand is therefore: Muy underſtood to de- 
note a ſiliceous matter. 

The chief uſes of ſand in chemifiont are in a. compoſitions for pottery and glaſs 
Some ſands are more and ſome leſs fuſible, according to the Various hard ſtones . 
irom which they may bave originated; The fize of the. particles is of ſome im- 
Portance in. * works. As an alkali in fußßon diſſolves ſiliceous cartlis in leſs 

6 time. 
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time the greater the ſurfare of action, or, which is the ſame thing, the finer the 
particles of ſand; this Rind is accordingly preferred for vitrifica tions 
SANDARACH. A name ſometimes given to the combination of arſenic and 
ſulphur. See ORPIM ENT. | DONG: OHNE 03-21-08 
SANDARACH GUM. A reſin in white tears, poſſeſſing a conſiderable de- 
gree of tranſparency: It is obtained from the juniper tree, in which it oecu- 
pies à place between the bark and the wood. Its powder is well known by the 
name of pounce, to be applied to paper when the ſize has been ſcraped off by 
eraſion. It is not a pure reſin, though water appears to have little if any action 
upon it. Three or four tears were put into pure ardent ſpirit. No remarkable 
appearance happened; but the next day it was found diſſolved with a mucila- 
ginous fluid at the bottom of the veffel, which by agitation became uniformly 
diffuſed through the fluid, and rendered it ſemi-opake. Reſin is ſoluble in tal- 
low, by the afſiſtance of heat; but gum ſandarach, treated in the fame manner, 
emitted bubbles, ſwelled up, and enlarged its dimenſions greatly ; then became 
brown, imperfectly fluid, and emitted {ſmoke or fume of the peculiar: ſmell of 
the reſin;” The tallow did not appear to have ſuffered any other alteration than 
that it became browniſn. The gum fandarach, apparently. not at all diſſolved, 
was criſp or friable. [15 nl v1 VITBOT SYS 07] DIE 2+ Api £1307] 2 [5 991 
SANDIVER, or Glaſs-gall. This is a ſaline matter, which riſes as a ſcum in 
the pots or erueibles in which glaſs is made. wee. 
This matter is chiefly compoſed of Glauber's ſalt, common ſalt, vitriolated 
tartar, or other neutral ſalts which cannot enter into vitrification, and which 
were originally contained in the aſhes or alkalis employed in the compoſition of 
glaſs. Glaſs-gall is uſed to facilitate the fuſion of certain ores, and in eſſays; 
but this matter muſt vary much, according to the kinds of alkalis or aſhes from 
which it is produced. strie E ae dan ns S045 VEE DAT 23.6 
SAP, or water colours, are of that.nature, that they are capable of being en- 
tirely diſſolved in water, but are by no means miſcible with oils. They are of a 
viſcid nature; whence they ſtand in no need of any cementing ſubſtance, neither 
do they dry eaſily for this {ame reaſon, and are tranſparent. All colouring juices 
and extracts inſpiſſated by evaporation may be uſed with this intention: as for 
inſtance, a decoction of brazil- wood prepared with alum; and inſpiſſated; ex- 
tract of ſaffron, refined Brunſwick green, cryſtallized verdegriſe, an aqueous ex- 
tract of litmus with the addition of a little alkali, gamboge, ſapgreen, and the 
inſpiſſated decoction of the green huſks of walnuts, Of thele, ſapgreen is prepared 
from the expreſſed juice of buckthorn-berries not perfectly ripe (Rhamnus ca- 
tharticus Lin.) by gentle evaporation to the conſiſtence of honey. The ſap muſt 
de well clarified before it is evaporated. When it is inſpiſſated, as much alum, 
or, which is ſtill better, ſugar of lead, is to be mixed with it by little and little 
over the fire, as is requiſite to produce the fineſt green colour. A redundancy 
of theſe additions is prejudicial, The complete exficcation muſt be made with a 
gentle heat, in ſaucers. The litmus above mentioned, which however contains 
a blue ſap- colour, is prepared in the large way in the manufactories of Holland. 
Ferber gives the following deſcription of it: Archil (Lichen rocella) is to be 
mixed with urine, lime- water, ſlaked lime, and ſome por-aſh, in ſeveral large 
ciſterns, which muſt be kept under ſhelter, and ſuffered to ſtand for ſeveral 
weeks. By this means the maſs is rendered ſoft, and paſſes over to a kind of 
fermentation or evolution of its particles, and of the colouring matter contained 
in them. Now and then it is ſtirred, and ſuffered to ſtand macerating, till the 
| - f 8 
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maſs is become quite blue, and is converted into a muddy kind of Upon 
this the whole mixture is ground in a mill conſtructed for the purpoſe, and the 
pulpy magma dried in moulds. Hitherto alſo may be referred the fine ſap · blue 
diſcovered by Dr. Struve. In order to make this, a quarter of an ounce of 
indigo is to be reduced to powder, and triturated in a glaſs mortar with two 
ounces of good oil of vitriol. After this, four ounces of alum are to be dif- 
ſolved in warm water, to which muſt be added two ounces of a ſolution of 
tartar in water, or as much as 1s requiſite for completing the precipitation. 
The precipitate: is then to be edulcorated and filtered; and when it is almoſt 
dry, the above-mentioned ſolution of indigo is to be mixed with it. In this 
manner is obtained a fine blue colour void of all acrimony, which, may be 
mixed with water ad libitum, and with which ſilk, leather and bones may be 
tinged of different ſhades, and which n ann e forms alſo a ſine ſap- 


colour. 587 goil ib 
SAPONARLE OFFICINALIS Lia. | Soapwor, bruiſewort 5 the herb and 
root. | Pt, zo liguc: Dein 


- This grows wild; though not very commits 10 — net places, and * 
ſides of running waters; a double · flowered ſort is frequent in dur gardens. The 
leaves have a bitter, not agreeable taſte; agitated with water, they raiſe} a; ſapo- 
naceous froth, which is ſaid to have nearly the ſame effects with ſolmions of 
ſoap itſelf, in taking out ſpots from clothes, and the like. The roots taſte fweet- 
iſh and ſomewhat pungent, and have à light ſmell like thoſe of liquorice : di- 
geſted in rectified ſpirit, they yield a ſtrong tincture which loſes nothing of its 
taſte or flavour in being inſpiſſated to the conſiſtenee of an extract. This elegant 
root has not come much into practice among us, though it promiſes from its ſen- 
ſible qualities to be a medicine of conſiderable utility. It is greatly eſteemed by 
the German phyſicians as an aperient, eorroborant, and ſudorihe g and pre- 
ferred by the Celle of Wirtemberg, Stahl} — N 1 to ſatſapa- 
rilla. Lewis. 10 e | * ev 9 LITE 

SAPPHIRE. 855 PRECTOUSV Jia Noi 3. leer nend WIS! 

SARCOCOLLA is a gum-refin, of an ounce of which ſix 3 3 * 
to be ſoluble by ſpirit of wine; and {von pena A- * wren N to be ſo- 


luble by water. Neumann. 15 EU 

SARD ONYX. See PREeIioUsSs ends No. 20s * a9 p Ons 

SARSAPARILLA; From fixteen drams of this 8 obtained by 
water ſix drams of gummy extract, and e an equal un he obtained By 
ſpirit four drams of reſinous extract. 

SASSAFRAS. The wood of this tree contains the heavieſt uo all "Es 
ſential - oils.” Of this oil Hoffman obtained an ounce and fix drams from ſix 
pounds of the wood; and Neumann obtained from an equal quantity of wood, 
two ounces. From an ounce of ſaſſafras four ſcruples of extract were obtained by 
means of rectified ſpirit; and from an equal quantity of the wood two . were 
extra ed by water. 

SATURATION. Some ſubſtances unite in all proportions: only for ex- 
ample, are acids in general, and ſome other ſalts with water; and many of the 
metals with each other. But there are likewiſe many ſubſtances which cannot be 
diſſolved in a fluid, at a ſettled temperature, in any quantity beyond a certain 
proportion. Thus water will diſſolve only about one fourth of its weight of 
common ſalt; and if more be added it will remain ſolid. A fluid which holds 
in ſolution. as much of any nnn as it can N is 1800 to be ara 
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with it. But ſaturation with one ſubſtance. does not-deprive the fluid of its power 
of acting on and diſſolving ſome other bodies, but in many caſes increaſes. that 
wer. For example, water ſaturated with ſak will diſſolve ſugar; and water 
faturated with fixed air will diſſol ee iron, though without that addition its action 
on that metal is fcarcely perceptible. The word ſaturat ion is like wiſe uſed in ano- 
ther ſenſe by chemiſts: the union of two principles produces a body whoſe pro- 
perties are different from thoſe of its component parts, but which reſemble thoſe 
of the predominating principle. When the principles are in ſuch proportion as 
chat neither may predominaie, they are ſaid to be ſaturated with each other; but 
if otherwiſe, the moſt predominant principle is {aid to be under - ſaturated, and the 
The former kind of ſaturation is remarked in ether with water, eſſential oils 
with ſpitit-of vine, and moſt neutral ſalts witch water. If we mix together and 
agitate good ether with water, a part of the ether unites with the water, nearly in 
the proportion of one to ten ſo that if one part of ether be added to ten parts of 
water, all the ether diſappears by being diffuſed through the water, as the Count 
de Lauraguais obſerves. If the quantity of ether be more than one tenth part of 
the water, the overplus will float diſtinct upon the ſurface, like an oil. 
Alſo well nectiſied ſpirit of wine can only diſſolve a determinate nt each 
kind of eſſential oil, which quantity varies according to the kind of oil, and to the 
ſtate in which it happens to be. In general, the more eee have been 
by rectiſication, the more they are removed from a reſinous ſtate, and the ſmaller 
quantity of them is ſoluble. And alſo the more highly rectified a ſpirit of wine 1s, 
the larger quantity of oil it diſſolves. 6323110230135 20 nenen 1 0 8 
Water is the proper ſolvent of neutral ſalts. It is capable of diſſolving any of 
them, but moſt of them only in a certain quantity; and this point of ſaturation 
of water differs with different ſalis and degtees of heat applied. Macquer takes 
notice that the point of ſaturation is moſt diſtinct with thole ſalts which contain a 
ſmall quantity only of the water of cryſtallization, and which are nearly equally 
3 4 hot and in cold water. Such are vitriolated tartar, and, ſtill more, com- 
mon ſ. Ugo nes Gia! iin :116-m% fg ao hicgdente £5 8 * | 
WMhen the water is once ſaturated with theſe kinds of falts, the ſtrongeſt and 
longeſt boiling does not diſſolve a grain more, and the overplus of the ſalt remains 
entire at the bottom of the boiling water: but boiling water diſſolves an equal or 
even an unlimited quantity of ſome ſalts, chiefly of thoſe which contain much 
water in their cryſtallization, ſuch as Glauber's ſalt, alum, borax, martial and cu- 
preous vitriols, and others of that kind. The water of e of theſe falks 
is alone ſufficient to keep them diſſolved, by means of heat. E nce, when they 
are expoſed to fire without water, they ſuffer a liquefaction, which is very different 
from fuſion, and is nothing ele than a ſolution of the ſalt in the water 5 cry ſtal- 
liaation, and conſequently laſts only till this water be evaporated. The point of 
ſaturation of water for theſe ſalts ſeems to be indeterminate. eee e466 
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Of thoſe ſubſtances which are capable of uniting without being preciſely, ſatu- 
rated, the'moſt remarkable are, water with the pure acids or alkalis, and ardent 
ſpirit with moſt of the deliqueſcent ſalts. Such allo are almoſt all metals uniting 
with each other: although many of theſe ſubſtances have a great affinity to, each 
other, as the acids and alkalis with water, yet all their general tendency to combi- 
nation is not exhauſted in theſe kinds of union. On the contrary, in theſe, the 
laſt· mentioned author thinks that their union is little elſe than a very accurate and 
intimate mixture. For their diſſolving power is not ſatisfied by N ge 

as hy ut 
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but is almoft entirely preſerved. We need not therefore be ſurpriſed, that ne 
preciſe or determinate point of ſaturation is obſerved betwixt theſe ſubſtances. 
We may ſay, in general, that the point of faturation is ſo much more exact, diſ- 
tinct, and determinate, as the bodies which unite together have a ſtronger an. 
as they more completely exhauſt upon each other their diſſolving power, or as 
their relative ſaturation is more nearly equal to their abſolute ſaturation: 7 
The examination of the ſeveral degrees of ſaturation which ſubſtances may 
ſuſtain by combining together, is an object of great importance in chemiſtry. 
This matter bas been ſcarcely begun, and yet it well deſerves the attention of 
chemiſts, as it would greatly advance the ſcience. „ | 
 SATURNITE. By this name Kirwan diftinguiſhes a fubſtance faid by Mon- 
net to be found in the lead mines of Poullaouwen in Brittany, and ſeparated from 
the lead ore during its torrefaction. According to him, it reſembles lead iu its co- 
lour and fpecific gravity, is ſoluble in the ſame acids, and with the fame phæno dt 
mena; but is much more fuſible, very brittle, eaſily * feorified and volatilized 
and refuſes o nr with lead when in fuſion, It were to be wiſhed that it was 
better examined. T:. 20... S363 aautanthd 
 SATYRIUM. Orchidis maſculz radix. Lin. Orchis : the root. 
This plant is frequently in ſhady places and moiſt meadows: each plant has 
two oval roots, of a whitiſh' colour, a viſcid ſweeriſi taſte, and a faint unpleaſant 
ſmell. They abound with a glutinous ſlimy juice. Wich regard to their virtues, 
like other mucilaginous vegetables, they thicken the thin ſerous humours, and de- 
fend the folids from their acrimony: they have alſo been celebrated, though on 
no very good foundation, for analeptic and aphrodiſiac virtues; and frequently 
made. ule of in cheſe intentions. % 30 le aon ory 24 151088 -- 
SAUNDERS. The wood of the tree called red faunders contains a red colour- 
ing matkrial uſed in dyeing. Its colour refides wholly in a reſinous matter, and 
hence it is exttactable by ſpirit of wine, and not by water. The red colour of 
ſaunders imparted to ſpirit of wine, becomes, by diluting the tincture with more 
ſpirit, yellow. The reſin gave a deep red colour to oil of lavender, and a pale 
red to oil of almonds, and to oil of aniſeeds; but no colour to oil of amber and to 
oil of turpentine. The wood of the tree called yellow ſaunders is from its fra- 
grance ſometimes employed as a perfume. From ſixteen ounces of the raſped 
wood, digeſted ſome days in ſalt water, two drams of effential oil were obtained by 
cohobation. Two drams of gummy extract may be obtained from two ounces 
of the wood by water; and from an equal quantity of wood, two drams-and a 
half of reſinous extract may be obtained by rectified ſpirit, Neumann. 
SCAM MON is a gummy reſinous juice, which exſudes from the root of a 
ſpecies of convolvulus, in which incifions are purpoſely made at a certain ſeaſon 
of the year. An ounce of Smyrna ſcammony yielded with water half an ounce of 
gummy extract; and the refiduum yielded with ſpirit two drams of reſin, leaving 
two drams of impurities undiffolved. By applying rectified ſpirit at farſt to an 
ounce of the ſame ſcammony, two drams and two ſcruples of reſinous extract were 
obtained; and from the refiduum water extracted half an ounce of gum, the in- 
diffoluble part amounting here to four ſcruples only. Neumann. 
" *SCORDIUM. An ounce of the dried leaves of ſcordium yielded with water 
ſour drams and a half of gummy extract, and afterwards with rectified. ſpirit fifteen 
"grains of refin. Another ounce, treated firſt with. ſpirit, gave three drams of re- 
5506 extract, and afterwards with water five ſeruples and a half of gum. A 
tincture, made in highly — of wine, contains more of the _ 
4 . _ | 0 
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dn of the mucilaginous parts of this plant, than one made 72055 weak er 
irit; © 3110 155 Ig 133 10 Giger Sill 4 el] Bl „l I HAIAH2 
7 eggl ENTE. The combination. of vitriolic acid and earth. Tris plentifully 
found in nature, and is diſtinguiſhed by the names gypſum, plaſter-ſtone, alabaſter, 
and gypſeous ſpar, according to its intended uſe or form. It may be produced 
by adding diluted vitriolic acid to lime, or to a ſolution of the nitrous or marine 
ſalts with that baſis. This earthy ſalt is one of the leaſt ſoluble we are acquainted 
with; four or five hundred times its weight of water are required to ſuſpend it. 
It is the cauſe of the property called bardnefs, in many ſpring waters, by which 
term it is generally underſtood that the water does not lather with ſoap, nor miti- 
gate thirſt as well as that which is purer. By a moderate heat it loſes its water of 
cryſtallization, and becomes plaſter of Paris. A ſtrong heat is required to fuſe 
it alone, bur it is more eaſily fuſible in earthy mixtures than pure calcareous 
\ Earth.” See Barth calcareous, ss. nog 


F SEMI METAL. See MeTars, I 


SENA. Caſſiæ ſennæ Lin. This is a ſhrubby plant cultivated in Perſia, 
Syria, and Arabia; from whence they are brought, dried, and picked from the 
ſtalks, to Alexandria in Egypt, and thence imported into Europe. They are of 
an oblong figure; ſharp- pointed at the ends, about a quarter of an inch broad, and 
not à füll inch in length; of a lively yellowiſh green colour, a faint not very diſ- 
agrecuble ſmiell, and of a nauſedus taſte. Some inferior ſorts are brought from 
ripoli and other places; theſe may eaſily be diſtinguiſhed by their being either 
narfower, longer, and ſharper- pointed; or larger, broader, and round- pointed, 
with ſmall prominent veins; or large and ih, of a freſh green colour, without 
JJ... Siegel 50s ooh fy oPeg 10D 5s 22gliug 
An ounce of choice ſena, treated with freſh parcels of rectified ſpirit of wine, 
afforded Neumann two drums twenty-three grains of reſinous extract; and after- 
wards with water, two drams two ſcruples of gummy extract, three drams and 
three grains remaining undiſſol ved. Another ounce, treated firſt with water, gave 
four drams and half a ſcruple of gummy, and afterwards with ſpirit only twenty- 
eight grains of a reſinous extract, which appeared to contain ſome groſs oily matter, 
and hence was with difficulty reduced to dryneſs ; the reſiduum weighed three 


7 
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drams and a ſcruple. e eee | 
= In diſtillation rectified ſpirit brings over nothing; the diſtilled water is impreg- 
nated with the ſmell of the ſena, but diſcovers no appearance of effential oil. 
The activity of the ſena is greatly weakened by evaporation, eſpecially if the pro- 
ceſs is performed by a boiling heat in an open veſſel, the extract proving far leſs 
purgative than an equivalent quantity of the infuſion which it was made from. 
The reſinous extract is more 8 in taſte than the watery, and contains the 
green colour of the leaf. LES | 1 - 
SENEGAL or SENECA GUM. Gum Senegal, brought from the iſland of 
that name on the coaſt of Africa, conſiſts of large clear pieces, remarkably tranſ- 
parent when broken, and of a contorted-appearance on the ſurface. It is ſaid to be 
uſed as food by the Africans, at leaſt occaſionally, in their travels through the de- 
ſerts. It is not thought to differ from gum Arabic, of which it is ſaid to ſupply 
the place in the ſhops. Gum Senegal is conſidered as one of the ſtrongeſt of 
gums, and forms a conſiderably thicker or more gelatinous mucilage with water 
than the reſt. The principal conſumption of this article is among the calico- 
Printers, who uſe it to give thickneſs or body to the ſolutions which they apply to 
piece goods by means of ſtamps or blocks, 


_ _ SERPENTINE. 
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. » SERPEN TINE. [ak Nepbriticus, Gabro of the Italians. In reſoedt 

Jour as well as compoſition, this ſtone is ſuſceptible. of great yaxiety; for it: is found 

either white, green, brown, reddiſh. brown, yellow, light blue, black, ſported, or 


ſtreaked with veins of different colours. Its texture is either indiſtinct, obſcurely 


laminar, or fibrous. It is harder than ſoap- rock, but not ſo hard as to give fire 
with ſteel; and leſs ſmooth to the touch, but ſuſceptible of a 9 1 Pane lo 
like marble, and is often in thin pieces ſemi-tranſparent. 0 2 - If, 
Its ſpecific gravity is from 2.4 to 2.65. . 
It does not efferveſce with acids, but is flowly and partially foluble i in 8 
It melts per ſe in a ſtrong heat, and preys on the crucibles. Vogl 358• 104 a 
lower degree of heat it hardens. 
According to the analyſis of Mr. Bayen, one hundred parts of i it contain. about 
forty-one of ſilex (which he takes rather to be mica), thirty-three of magneſia, cen 
of argil, twelve of water, and about three of iron. The Srpeatmae Porkex;con- 
tains 4 larger proportion of argil and a ſmaller of ſile. A He 
The greener ſorts of this ſtone have been called nephritie. Their colour ariſes 
5 manganeſe. But the term Lapis Nephriticus is commonly applied to Ja DE 
SHOERL, a compound ſtone of the ſiliceous order, mqxe or gels perfe l 
umitech von from 0.46 to o. 83 of its weigbt of argil; from gos uy one 
ninth: of calcareous earth, and to one fifth. or oge ſixth of ſemiphiogiſti ogiſticn: LAY 
of iron, and from one forty-cighth to one fifty. eigbth of magneia. 90 


Its diſtinguiſhing properties are, 1ſt, either à ſparry or ſemi-yitrifi ed appear- 


ack; like an enamel or a flag; 2d, a filamentous: or. ſcaly texture, Which diſtin- 

guiſhes it from garnets; the filaments either ſeparate from each other, or con- 
Joined and plated ; 3d, fuſibility per fe in a wogerate heats. 4th, a ſpecific gra- 
vity from 3 to 3.6, rarely 4. O00, and only ben Joaded with | ion; Sch, is Hard- 


neſs nearly equal to that of cryſtal. Sunne 1b OWT 1218 duw ab 


According to Kirwan it has two varieties S Mt Eg 

I. Tranſparent. This is always e in n. ſomg E form; ; Its. tex- 
ture is obſcurely ſparry ; its colour brown, reddiſh. brown, greeniſh or yellowiſh 
amn violet: its ſpecific gravity from 3 t0 3. 6 * geg ba: 


A reddiſh brown priſmatic ſhoerl of this ſort, from eee ;AG- 
contin; to Bergman forty-eight. per cent, of filiceons earth, forty of argil, ve or 


e one of magneſia, and five of iron. The uſual fluxes affect this ſpecies. 


The filamentous ſort reſembles aſbeſtos, and differs externally only; in tranſpa· 5 


reney, and breaking with an even ſurface. 42 5 
II. Opake. Theile are of all colours; white, black, red, brown, greeviſh, and 
violet : the filaments are conjoined and parallel, or diverge, as from a common 
center. Thoſe of a ſcaly or {parry appearance are generally greeniſh! or black, 


and are called hornblende. They are frequently cryſtallized in * forms,: ard 


often ſo ſoft. as to be ſcraped with a Knife. Fo 


An hundred grains of the black cryſtallized ſort from Albano afforded |" 23 | 


ifry-eight of ſilex, twenty-ſeven of argil, five of calcareous earth, one of magneſia, 


and gj of iron. 3 Berg. 207. Other forts have afforded fifty per cent of ſiliceous 


earth, tbirty- of argil, one or two of magneſia, and agen, or FI 1 iron. 

The white ſort probably contains lets iron. is b 

All theſe ſorts become .reddiſh by calcination. | | 55 
Bar ſhoerl, Stangen ſchoerl of the Germans, according t to n was Nn 


kann: in the Carpathian mountains by Mr. Fitchtel, embodied in limeſtone, and 


* in priſms; it ſlightly efferveſces with acids, 
FRY aa 5K 2 = According 


pect to Sor 
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According to Mr. Bindheim, one hundred patis of it contain 616 of ſilicedus 
5 , 21.6 of calcareous earth, 6.6 of rel, 5 of magneſia, 1.6 of iron, and 

3 of water. 3 Schrift. Naturforſch. Frevinde, p. 4232. 
SIDERITE, a combination of phoſphorus and iron, which is the cauſe of the 
cokd-ſhort quality of iron, into which it enters as a component part. It was firſt 
mentioned as a peculiar metal by Monnet in his Mineralogy ; but it was afterwards . 
more particularly examined by Meyer of Stetin and Bergman, who arrived at 
nearly the ſame concluſions unknown to each other, but the latter has fince proved 

. tat iis mot a peculiar metal, as was ſuppoſed.  _ 
Soft iron does not afford it. All the irons of Champagne afford about a dram, 


0 


or gros, in the pound of iron. _ . . 
In order to obtain fiderite, it is neceſſary that the ſolution ſhould be ſaturated by 
entle heat on the ſand bath. If the ſolution be made too quickly, the ſiderite 
hen mixed with ochte, which alters its purity and whiteneſs, YOU OG 
A” precipitate is formed, which takes place fo much the more ſpeedily, as the 
ſolution is more diluted with water each time after filtration. The precipitate is 
formed in the firſt three or four days; a ſecond is obtained towards the ſixth day, 


% 


ny 
is 


and that which afterwards falls down is mixed with ochre. ES 361-335 
. Siderite may ItKewiſe be obtained by-diffolving iron in the nitrous acid, and eva- 
poration to dryneſs. The iron is calcined by this firſt operation. More nitrous 
acid being poured on this refidue,”diffolves only che ſiderite, without ee 
E of tron.” A ſecond evaporation muſt then be made; and the reſidue muft 
be diluted with water, to evaporate the laſt portions of nitrous acid; and that 
whith. remains is fiderite. It is ſoluble in the vitriolic, nitrous, and muriatic 
acids, from which ĩt may be precipitated by pouring into the ſolution as much 
alkali as is neceſſary to ſaturate the acid ſolvent. If the alkali be added in excels, 
ochre is then precipitated; and the reſult is a phoſphoric fall, and a ſalt ariſing 
from the union of the acid made uſe of, and the alkali which has ferved*for the 
JJJWõß ODE 225TH 835 | 
The fixed and volatile alkalis, and lime water, decompoſe ſiderite. It is _ ain. 
wiſe decompoſed by projecting it upon fuſed nitre. | ; | 
When it has been precipitared by ammoniac, cryſtals may be obtained by eva- 
poration, which when treated with powder of charcoal afford phoſphorus. The 
ochreovs precipitate affords iron by reduction; it is therefore a combination of 
the phoſphoric acid and iron. Every ſolution of iron is precipitated in the form 
of ſiderite by the phoſphoric acid. | Ps 
SILEX, ox SILICEOUS EARTH. See EARTH S1t1ceovs, alſo Grass. 
Under this laſt anticle 1 avoided entering into any particular account of the art of 
glaſs making, on account of the difficulty of obtaining practical information. 
Since that time a report has appeared in the Annals of Chemiſtry on a work upon 
that ſubje& by Mr. Loyſel, drawn up by thoſe excellent chemiſts Darcet, Fourcroy, 
and Berthollet, from which, as well for its intriuſic value, as becauſe it is not likely 
that an Engliſh tranſlation will be made, I ſhall' give an extract with very little 
abridgment. 4 | | 12 
The art of glaſs- mak ing, as theſe chemiſts obſerve, is peculiarly capable of being 
ſuhjected to philoſophical principles, and conſequently one of thoſe in which the 
greateſt preciſion might be expected; but to obtain this object it is neceſſary that 
the obferyer ſhould be no leſs intimately acquainted with all the proceſſes than with 
the general facts of ſcience. Mr. Loyſel poſſeſſes both theſe me rg His ſituation 
and abilities have long induced him to labour in perfecting this art. Whence they 
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8 an ample extract of his work cannot but be intereſting to the French 

e, we Fa 1G 0.0 v0 Aon Jo 6.1 ths 
Vitrification ſuch as takes place in the large ay demands two principal cn. 
ditions: 1. A furnace conſtructed of ſubſtances capable of teſiſting the action of 
a violent and long continued fire, and veffels capable of containing the vitriſiable 
matter in fuſion without becoming fuſed themſelves. 2, Sybſtances which have 
the property of forming by means of fire a ſolid glaſs, ſuitable to the object of the 
manufaCctory. HI THO, 5 en 13 A nen 
ail © Of the Furnaces and Crucible. 
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The matter employed for the conſtruction of the furnaces and crucibles muſt 
be of ſuch a nature as to take and preſerve the forms required for the operations of 
the glaſs-houſe. Clay poſſeſſes this property in the higheſt degree; for which 
reaſon, though grit · ſtone is uſed in ſome. glaſs houſes, and a mixture of guartz agd 

filex with clay, for the conſtruction of furnaces, it has nevertheleſs. been almoſt 
8 adopted for the conſtruction of furnaces, and excluſively for that of the 
veſlels. 5 2 5 K 04 7&9 191.10 3341 Hi0. 30 gr bamao? 
Pure clay cannot be fuſed by any degree of beat yet known; but the mixture of * 
otber earths, and particularly calcareous earth, cauſes it to enter into fuſion, 
though itſelf alone be infufible. Mt. Loyſel reports. this important obſervation... 
of Mr. Darcet, which led him to think that the vitrification began ith the calca - 
reous earth, acting as a flux to the clay. eee e angthef expla- 
nation of this appearance, by the eminent philoſopher, and chemiſt Mr. Delaplace. 
According to this author, a ſubſtance is infuſible, becapſe its particles remain ad- 
berent to each other, and are kept in that ſtate by the force of aggregation which 
cannot be overcome by the expanſive force of heat; ſo that theſę two forces may 
be conſidered as oppoſed to each other. Tf another ſubſtane acts by its electric 
attraction, upen the particles of. that which was infuſible, it then concurs with the 
action of the heat to effect a diſunion of its particles; and if theſe three forces he 
repreſented by numbers, it will be required to oppoſe to that number which repre- 
ſents the reſiſtance of aggregation, another number conſiſting of the ſum of thoſe 
which repreſent the action of hear, and the electric attraction of the ſecond: ſub- 
ſtance. The academicians think it the more neceſſary to inſiſt on this explanation, 
becauſe it is perfectly agreeable to the laws obſerved in other chemical pheno- 
mena, The ancient, but exceptionable adage, Corpora non agunt niſi foluta,” can- 
not be oppoſed to this doctrine, the truth of which is more particularly evinced by 
the properties of an alloy, pointed out by Mr. Darcet. This metallic mixture 
enters into fuſion at a degree of heat far below that which is neceſſary to fuſe either 
of its component parts ſingly. In this cafe then it cannot be that the fuſion of one 
of the metals favours that of the two others; but their mutual affinity determines 
the ſeparation of their particles. e , e 
The property of reſiſting the moſt extreme heat, is more or leſs altered in clay, 
by the admixtures it may contain. Sand, quartz, and mica do not prevent a clay 
from being proper for the uſe of the glaſs- houſe, provided they do not too greatly 
diminiſh its ductility; but the ſame obſervation does not apply to bituminous 
matters, calcareous earth, gypſum, pyrites, or the metallic calces. For theſe ſub- 
ſtances render it more or leſs fuſible. 1 ee - 
The whiteſt clay is generally ſaid to be the moſt refraQory; but Mr. Loyſel 
remarks that whiteneſs is a very equivocal character, becauſe it may confiſt with a 
large addition of calcareous earth, Now this earth is hurtful, not only Peay it 
1 k . f - D 1 # ta £ ren rs* 
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renders the clay fufible, bot becauſe it * pores in 0 l by the fwell- 
ing it occaſions when: its; fixed air is diſengaged by the heat. A twentieth "ng 
of calcareous earth imply | renders the compound leſs denſe than clay alone 
when expoſed to me fire of the glabhouſe; - but a tenth; part renders it en 
rous. 
Ps choice of a clay. ina DEW manufattory i is of ſo much the 1185 conſe- 
quence, as a failure in this article is attended with a loſs' of all the ene, in 
fabrication.” £ 
The clay to be radictved for this uſe ought to polſeſ the Glowing) qualities: a 
1. It muſt be ſo refractory, as not to vitrify, or even perceptibly change its figure, 
— the heat of the furnace. 2. It muſt be ductile enough to receive and retain 
the requiſite forms. The author deſcribes duck trials as are neceſſary to E 
cheſe two properties. 
With regard to che relfactory quality Mr. N Wee three fe. An 
the firſt; afier having reduced 15 clay into ſmall particles, and ſeparated ſuch 
foreign matters as can be diſtinguiſhed, the application of a mineral acid will 
ſhew uhether it. efferveſces. If it do, nete 1s reaſon to reject 1 it; N it ade 
eaſily ſeen that this proof is uncertain. Fete 
The ſecond proof conſiſts in Fin the clay into a paſte with » ) t 
this paſte, ſeveral priſma: io rods and ſome very thin crucibles of ver or ſix 
inches in diameter, and the ſame height, are to be made. Theſe, after being 
25 tly dried, are to be expoſed: ſive or ſix days in the furnace of the glaſs-bouſe. 
be rods muſt be ſuſpended by their extremities on two ſupports. When theſe 
are taken out, they muſt be put into the annealing furnace, and cooled by in- 
ſenſible degrees. If the rods have not bended; if the crucibles have preſerved 
their figure; god: IF aoitaviies be e vo! Lredking chem, the 1956 895 
be judged to be god. 

The third provfywhitt: 7 author prefers to the others, <oaliſts i in judging 
the refractory quality of the clay by the action of an alkali, upon it. For this 
purpoſe, it is mixed wich different doſes of fixed alkali, in crucibles of the ſame 
earth, or any other of known goodneſs, and a compariſon is made of the pro- 
portion neceſſary to effect a complete vitrification with that which produces the 
lame effuct in a refraftory ſand expoſed to the ſame degree of fire. Tbe author 
has found, chat if eight ounces of alkali be required to vitrify one poundlof the 
ſand of Aumont near Senlies, and ten ounces of the ſame alkali to produce the 
ſame effect in a like degree of fire, upon a pound of baked clay, this clay may be 
employed in the conſtruct ion of furnaces, and crucibles not intended to undergo 
a more violent heat than that of the proof, POR its firmneſs and pet be 
likewiſe ſufſicient. o 181 v 

The eſſay of clays with. 9 81 to their tenacity Wen e; ather object of 
Mr. Loyſel. The ſolidity of works conſtrued with clay depends on the force 
of the coheſion of its parts. This force, when the work has been dried hy degrees 
to a temperature of 25 or 30 degrees of Reaumur, which correſpond: with. t 
88th and 107th degrees of Fahrenheit, is ſo much the greater in ꝓroportion to the 
ductility of clay when in the ſtate. of paſte; ſo that boch theſe qualities ma m 
confounded with the tenacity of the clay. But this tenacity is Oy _ 
Sand diminiſnes it more than any other foreign admixture. 

All the parts of the furnace of fuſion do not require the ſame tenacity. [The 
ticker parts require many cavities for the. diſſipation of the moiſture; but the 
crucibles demand a compact and tenacious clay to refiſt che fluxes, and oppoſe 

4 the 
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the preſſure of he a they are to contain. It is of importance therefore to 
determine the degree of tenacity ſuitahle to ach object. Of The dierent me- 
thodstried-by Mr. Loyſel, the following ſuceeeded the beſt: 
Hie forms with the clay intended to be tried; ſmall an Hage rods, which ke 
leaves: to dry at the temperature of 25 degrees of Reaumur. He then faſhions 
them, and reduces one of their extremities to a dimenſion of fix lines in each of 
its fuur ſides. He inſerts this extremity into a cubical cavity, and at the diſtance 
of eighteen lines he places the knife edge of a balance, into the baſon of which 
he pours ſand, until a fracture takes place in that part which is only fix lines 
thick ; and from the weight of the balance, the ſand, and the broken pieces, he 
eſtimates the tenacity of the clay. To avoid accidental irregularities, he repeats 
the experiment with ſeveral of theſe rods. Hence, he finds chat his conſtroctions 
are ſolid when the tenacity of the clay prepared for the walls and the arched 
roof of the furnace of fuſion of eight feet diameter, is ſuch, as tg ręſiſt abou 
twenty four oances applied as hete deſcribed; and for crucibles of three feet in 
diameter, and three inches and a half thick in the: lower part, when it! reſiſts 
fifty-ſix ounces. But the degrees of tenacity which may be - uſefully: applied, 
have limits of conſiderable extent, and may likewiſe be changed: according ta thE 
dimenfions of the articles. Thus the reſiſtancn of a crucible eben 
by addi to its r oanifiew. at eflitnod:logtq baodsl 21D 
When it is known by experience what are: the thickneſs anditenadity Jficliyi, 
ſuitable for veſſels of a certain dimenſion, it is eaſy to ee e e ere 
for other dimenſions. + The author has given a table for this, vizs theithickn 
of the lower part of the pots, where the preſſure is greateſt, whence the thickneſs | 
diminiſhes to the rim. At this part, though the preſſute vaniſhes, it is never- 
— neceſſary, that a certain thickneſs d be given, that it may dry with 
ularity, and reſiſt ſuch occaſional ſlight blowsas the veſſel is likely to receive. 
or the moſt part it is not uſual to employ native clay becauſe it feta ius 
moiſture very obſtinately, is apt to crack, and adhetes ſtronglyto the moulds. 
To remedy this inconvenience, its tenacity is diminiſhed, and its poroſity: in- 
creaſed, by a mixture either of ſand or of baked clay, which is reduced into 
powder, and improperly: called cement. The old crucibles, after a careful ſpas 
ration of ſuch glaſſy matter as may adhere to them, ate uſed for this purpoſes; 
but as theſe do not furniſli a ſufficiem quantity, other parcels of clay: abe baked 
expreſſly for this uſe. ci hid ag 
Sand greatly diminiſhes the tenacity, and is moſt N attacked. by alkalis. 
For this reaſon it is ufed only in conſtructions of moderate thickneſs, che ro- 
ſpective parts of which require only a moderate degree of tenacity to ſupport 
themſelves. Such are the walls of the furnace of fuſion; but cement is uſed for 
ſeveral other parts of the furnace, and more eſpecially for the pots. 
Glaſs manufacturers differ im their opinions as to the degree of fineneſs proper 
to be given to the cement; but it is eaſily ſeen that if the cement be more groſsly: 
powvdered, the paſte will be leſs homogeneous, more diſpoſed to contract irre- 
gularly, and to acquire vacuities into which the fluxes will inſinuate themſelves. 
| Nr t is requiſite therefore, that the cement be reduced to a fine powder, for nn 
purpoſe it muſt be paſſed through very cloſe fieves of ſilk. | 
If the tenacity of a mixture of clay and a given quantity of cement his: deter 
mined, i will be eaſy to aſcertain that of another mixture; for the tenacity. of 
he firſt mixture will be to that of che ſecond, in che lame. ee the "ew 
—_— of clay with that of the cement. 
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From ſome inaccuracy in the foregoing paragraph, 1 confeſs 1 do not under- 
ſtand it. I ſuppoſe the ratio meant to be expreffed is, that if equal quantities of 
cement be mixed with unequal quantities of clay, the tenacities will be in pro- 
portion to theſe laſt quantities; and again, as no mention is made of any expe- 
riments on which this ratio is eftablifhed, and as the reaſoning, if any, by which 
it is deduced does not appear, it ſeems ſafer at all events for the operator to de- 
termine his tenacities by experiment with the particular clay he makes uſe of, 
and tabulate them for future reference. ws as a | 

The author has obſerved, that the proportional tenacities of mixtures deter- 
mined at a certain degree-of heat, continue to be preſerved very nearly at every 
other degree of heat, Tied the tenacity of the clay made uſe of in both 
mixtures were originally equal. e wt bh a, 1 h 

The contraction which clay undergoes in the fire is ſubject to great variation 
in different kinds, and deſerves particular attention. Such clays as contract very 
much, retain water with more force, and are leſs eaſily dried; they ſupport the 
alternations of heat and cold more difficultly; become filled with cracks and clefts, 
through which the fuſible matters penetrate, and appear on the outſide in vitrified 
exſudations. This laft inconvenience is mote particularly to be feared in ſuch 
glaſs works where the pots remain uncovered, as is the cafe where wood, and 
not pit-coal, is the fuel. For then the glaſs which drops from the roof, mixes 


= 


with the vitrified matter, and produces ſpots (larmes) and veins. 

Cement and ſand diminiſh the contraction of clay in proportion to their quan- 
tity ; but at the ſame time they diminifh its tenacity, and by rendering it more 
porous cauſe it to be more eaſily vitrified by the fluxes. The maſter of the glaſs 
work muſt determine what mixture is moſt ſuitable to his undertaking, by com- 
bining theſe different properties. If he uſes covered veſſels, he may employ a 
-much greater proportion of ſand or cement in the roof of his furnace. There 
are ſome who prefer ſand to cement; but a diſtinction muſt be made as to the 
degree of fuſibility in the clay made uſe of; for if the cement have more fuſibi- 
Tity than the ſand, as will happen with clays of middling quality, the ſand ſhould 
ep undoubtedly be preferred; but with a good clay, the cement is certainly 


| Concerning the Conſtruftion of the Furnaces for Fuſion, 44 9 
There are three methods of conſtructing the furnace of fuſion in a glaſs-houſe. 
2. By uſing ſoft bricks: 2. By uſing bricks dried at the ordinary temperature of 

the atmoſphere: And g. By ufng bricks baked in the uſual heat of a brick-kiln, 
The foft bricks are made as follows: The clay is firſt dried, and the foreign 
matters which can be diſcerned are taken out, for which purpoſe the pieces muſt 
be broken, and examined within. This operation is called in French Pepluchage 
de la terre. If the clay contains much pyrites, the earth is mixed with water, 
in ſuch a quantity that the maſs may be' patied through the common ſieve of the 
mealman. The larger pyrites remain behind, and thoſe uhich come „ 
ſubſide to the bottom wu the coarſer ſand. The mixture is then left to reſt, 
the earth gradually ſubſides, and the water is from time to time drawn off, by 
cocks at different heights in the fide of the veſſel, until the mixture is ſufficiently 
-thick to he worked up wich the ſancl or cemem. This operation laſts between 
two and three montiis; at the end of which time, the matter, rejecting the inferior 
or lower part, is mixed with the ſand or cement into -a proper paſte. If the 
clay do not contain pyrites, it is ground wichont water in a mill under n 
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„* then ſifted and 


d convert the whole into a pa 


cement. Jed 
beengte clay puri oP 71 the fir pro- 


_— e examination is aka wit water for aura weer, hours, and mixed 


i cement. * Eh, 

9 whatever manner the . may: have been prepared, i it muſt be of a 

3 that a ball of lead weighing four ounces. ma bury itſelf the depth 
its diameter, when let fall out of the hand from an eight oo ug than twenty 


our inches, nor more than forty-five. | det ing 

In. chis ſtate the bricks would be too ſoft fac the conftruftion 0 a, furga e, and 

would contract too much in drying. It is neceffary 8 15 they be. left 

do dry upon planks of wood. The firmer they are, the better for uſe, proy: ided 
they do not break under the mallet of the Wakes i who f ſtrikes them with all his 

force to- anite the different gourſes togethei 

in che different parts of thearch-work, In! Ha * b 7 four o 

will, require not leſs than a height of e Fj or; mare. than thirt 
_ 40 bury. itſelf- half its diameter in the cla e hut a confidęrstion af imparra, 

tte all che bricks ought to be. wobbly o ſame con e in order that 

contraction of the different parts of the f eee 'beas oc al 7 Þ 5 % 

be academicianspaſs over for the faßte g brexity abe 8 

auth s, of the method of eonſtruct ing ungces with e | 
fingular precautions required. in theif drying | uy * "lm n rs 

_ - 1; This method of; conftruRion; is the beſt, "Wh 5 9 5 8 Wal og 

It is attended with the feweſt cracks, and endures the —— W To 

 advantageous-in;the manufactories of fine e thoſe, Tn E 

uncovefed. Neyercheleſs it is uſed only in gira e N cle real: 

tat chis conſtruction requires more care, e of Tor cha 

_"—_— likewiſe a building in; which there are nd o g, e 19 „ in 
order chat the drying may not be too haſty, 90 ods. ditror 2 

inary, method, 


Tluhe conſtruction with bricks dried in the air, or 9 55 | the. or | 
{1 bes! nothing peculiar in it, This aol 0 Na e 2 10 he relety' Ic 

_ glaſs works where the pots end common, glaſs. And epen in 
theſe, the firſt method would be geo x or if Ie gland 
+ capital be 9 wanted. Ans wh hi. AR LEY Ge. v3 Ana. Ky 
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be paſte or mixture of clay add cement is: prepared in the ſame wor. as ü 


for the 2 already deſcribed, with this difference only, that it muſt be more 
conſiſtent. A ball of lead of fout ounces weight ought nat to fall from a leſs 


height than fixty- ſve inches, nor a women thay Wan. to bury nt be⸗ f 


neath the ſurface. T7 
There are two e of. making pots ah 3 In the beſt, a 


2 mould of wood is made uſe of, lined: within with a ſtrong and well ſtretched | 


cloth, and rolls of the paſte are applied ſucceſſively one above the other. In the 
Sand method a potter conducts his work without a mould and joins the rolls 
of clay together by preſſing them. ſtrongly hetween his hands. Aa me- 
tho is conſidered as better and more exact than the firſt. | 
The drying of the pots muſt be effected in the ſhades in a place — 


from currents of air, in a temperature of between 10 and g degrees of Reaumur, 
Wbich correſpond to the.; 5th and 65th degrees of Fahrenheit nearly. The —_ 


. * be ſlow, in order hat the contraction may be "Fort made. It is likewi 
© — to defend 2 from and dampneſs. For this purpoſe, when the 
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pots begin to dry, they are put into a cloſe place, where the heat is gradually 
raiſed to 25 or 30 degrees. They are then conveyed into the oven called arche, 
which T take to be the annealing furnace above the roof of the furnace of fuſion. 

f | There they are gradually heated to anon; after which they we into the 
melting furnace, heated lefs than its uſual rate. The fire is ſueceſſively raiſed 
to its greateſt degree of heat. In large works, this diminution of the hear laſts 
three or four hours; but this tim is nor ſufficient to effect a complete drying, for 
pots of large dimenſions. Theſe are uſually left empty during the firſt working 
of the other pots. W WALL CCC 
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Concerning the Heat of the;Furnaces of 8 Glaſthouſes. 1h 5 ts 

Mr. Loyſel eſtablifhes with much care the principles, for which we are indebted 

to modern chemiſtry, of combuſtion and the communication of heat, to infer 

fuch diſpofitions as may be moſt advantageous” for the conſtruction of furnaces 
r e. 

The heat is greater the larger the quantity of air conſumed. The entrance 

of the furnace dught to be therefore entirely free for the "acceſs of air; and the 

vapour of he tile "which confilt in a 3 meaſure of air unfit to maintain 

combuſtion, ougbt to be carried off as much as poſſible. Hence it follows, that 
the method employed in glaſs works where pit-coal js the fuel, and in a few others 

| | where wood is uſed, deſerves approbation. It confiſts in eſtabliſhing a current of 

; ai through one. or more arched paſſages, commonly under ground, one of the 
extremities abutting ' at the furnace, and the other being placed without the 

building which contains the furnace, and is commonly called the hall. By this 

: | means, ſeveral furnaces of fuſion may be placed in ſucceſſion in the fame hall, 

withgut the combuſtion of, the one being injurious to that of the other, as uſually 

happens in lefs' judicious arrangements. That diſpoſition which approaches 

neareſt to this, is When the doors of the hall are oppoſite the furnaces; oe 
moſt injudicious is that which is commonly employed in glaſs works where 1—1*7ð C | 
is burned. * In this, the doors of the ball are on one fide. The time required 
ö for the fuſion and depuration may vary by the difference between the firſt and the 
| r %ũͥůͤũ¶ůn bona 
The air ought to be heated before it arrives at the fire, that its temperature 
may be leſs remote from that wherein the combuſtion is effected. It ought there- 
fore to paſs through the aſh-hole. Ordinarily in furnaces wherein wood is 
burned, the current is directed againſt a ſmall dome above the aſh-hole. It 
ought to be difected immediately into the furnace. EY 
The interior part of the furnace sannot acquire its greateſt degree of heat, but 
in proportion as that which is produced in the fire is deprived, of the liberty of 
eſcaping during its diſengagement, It is even neceſſary that it ſhould be 
diſtributed as equally as poſſible through the whole interior capacity of the fur- 
nace. No this effect depends on the magnitude and poſitjon of che iſſues of. 
the flame, and the interior figure of the furnace. ; FFF 
It is eaſy to aſcertain by experience in each particular caſe the proportion 
which ought to exiſt between the entrance of the air, and the eſcape of the 
flame, by making the apertures of that eſcape at firſt larger than neceſſary, 

and then diminiſhing them with moveable bricks diſpoſed for this purpoſe, until 
the furnace appears to be in the greateſt ſtate of ignitio ... 
The heat is greateſt in thoſe parts Where the motion of the flame is the 

moſt rapid, and this is uſually in the vicinity of thoſe apertures to which i, 1 

1 F naturally 
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naturally directed. The equality of the heat of the pots placed round the furnabe 
pt wean therefore on an equal diſtribution of the apertures round the fame circum- 
erence. K OW 4 0 n Jett We: 2 
The internal figure of the furnace likewiſe ſenſibly influences the motion of the 
flame, and conſequently the degree of heat thence ariſing, as well as the equality 
of its diſtribution in the different parts of its capacity. The horizontal ſection of 
moſt of the glaſs-houſe furnaces, in France, is a ſquare or rectangular paralle- 
logram in the whole of the part occupied by the pots. Hence it ariſes that the 
motion of the flame is checked in the vicinity of the pots placed in the angles; 
that the heat is leſs in thoſe than in the other pots, and conſequently that with 
equal mixtures of vitrifiable matter, the glaſs is not ſo well refined in the ſame time 
as in the other pots, and a greater degree of heat muſt be uſed to accompliſh this 
urpoſe. This produces, 1. a greater expence of fuel; 2, the vitrification and 
deſtruction of the dome by exceſs of heat; and 3. the dome being very much 
heated, it is neceſſary that the fire ſnould be ſlackened in order that the glaſs may 
_ clear itfelf before the work commences. Mr. Loyſel therefore propoſes that the 
figure of the furnace ſhould be changed, and that it ſhould be formed of a continued 
curve line like the dome. * 5 5 
The vault or dome of the furnace is the part to which artiſts pay the greateſt 
attention. Its figure is not the fame in all glaſs-houſes; but in a conſiderable 
number its generating curve more or leſs approaches the common parabola. Mr. 
Loyſel proves from various conſiderations, that the ſpherical figure is more ad- 
wan > i, et 2a 225 VC 1 
Pit coal and wood are equally capable of affording heat not only ſufficient for 
vitrification, but even to alter the figure of the pots. The flame may be more or 
leſs charged with ſooty matter, which is hurtful in all caſes wherein the flame 
comes in contact with the glaſs. It colours the vitrifiable matter, and reduces 
the metallic calces, if ſuch enter into the compoſition. |. There are caſes wherein 
the intenſity of the heat and the purity of the flame are equally eſſential, as in the 
fabrication. of glaſs, where the manipulations require the pots to be uncovered. In 
other caſes the intenſity of the heat is the principal condition, as in the glaſs-works 
where the pots are covered. In other circumſtances again, the purity of the 
flame requires the utmoſt conſideration, as in the calcination of the flit. 
If the colour of the glaſs be a matter of no conſequence, pit coal may be uſed 
for all the operations, provided that the metallic calces do not enter into the com- 
poſition; but if an equally quick fuſion be required, with fimilar doſes of fluxing- 
matter in covered as in uncovered pots, a greater heat muſt be applied, on ac- 
count of the refiftance pry to the tranſmiſſion of the heat by the cover. - 
Reſinous woods afford more ſmoke than poplars, aſh, &. and theſe more than 
bireh, oak, ſycamore; and beech. The three laſt are the beſt for heating tbe 
melting furnaces; as well for the purity of the flame, as the intenſity of the heat. 
In order to obtain the greateſt quantity of flame, and the leaſt of fmoke, the 
fame quantity of fuel mult be conſtantly kept on the fire, It mult therefore be 
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added in ſmall quantities, and at frequent intervals. 3 ; 
It has already been mentioned that Mr, Loyſel, in order to determine the 
tenacity of different mixtures of clay and cement, and of clay and ſand, made uſe 
of rods of clay, each face of which was ſix lines broad; that Ta rods were dried 
in the ſame degree of heat, and afterwards broken by weights ſuſpended at the 
diſtance of eighteen lines from the plane of fracture. The author has made ex- 
periments to aſcertain the — tenacity acquired with the different de- 
<> | 5 2 | SS. Dees 
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grees of heat to which the clay was ex poſed. With this view he prepared a great 

number of rods with the ſame clay, and in each experiment he baked at leaſt four 
or five in the ſame degree of heat, to exclude thoſe of which the reſults might be 
too diſcordant, on account of inequality or the variable poroſity of the materials. 
In this manner Mr. Loyſel made ſix experiments from 17 degrees of the 
thermometer of Reaumur, as far as 234; after which having conſtructed a curve 

whoſe ordinates repreſent the degrees of temperature, and the abſciſſæ the weights 
neceſſũry to break the rods, he found that this curve did not ſenſibly differ from | 

the parabola; and from the equation of this curve, he determines a law between 


4 * 


the degrees of temperature and the weights neceſſary for the fracture. ; 


"The degrees of heat which he found immediately by the thermometer, or by 


the preceding rule, ate as follows : | © LI DO 1 2 ls 
The heat of the apartments in hich the unbaked pots are kept ought not to be 
leſs than 2g degrees, and ſometimes riſes aß high as 40; that of the arche ought 
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half chick, made-of good clay, are broken by the preſſure of twenty-five inches. 


ges., 1 agreement of jeſe two methods, Wedgwood (ſee page 748) 
remarks that t 


2 


correſpond with conſiderable latitude to the ordinary heat of Mr. 77 5 juſt men- 


heats uſed in the glaſs e elſewhere, for the ſame nomin: . 
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_ _ » Concerning the Vitrification and Vitrifiable Matters, | 
The author here defcribes the filiceous earth diſtinguiſhed by the name of vitri- 


fiable, and enhume rates che rietallic and ſaline fluxes; of which he gives an ac, 
4 | . Fils | We 
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in the following articles. It was obviouſſy unneceſſary for the academiciabs to 
follow the author in thoſe chemical departments which his plan required bim to 
explain, and accordingly their extract is very properly confined to ſuch parts as 
are peculiar to the art ef glaſs/makigaggg ooo, 
„„ Of the Choice of Vitrifiable Earth. : ES Neb 
The whiteſt ſand is the moſt frequently mixed with other earthy fubſtances, 
To clear it of theſe, it is waſhed with agitation in clean water. The earthy parts, 
which are lighter than the ſand, remain ſuſpended in the water, which is decanted 
off, and freſh parcels added till it comes off clear. If it contains combuſtible 
matters capable of colouring the glaſs, it is ignited for the purpoſe of Burning 
them off, This is the method of purifying the ſand for fine glaſss. 


| Ht YNDINGTE 557), 
WX ann O the Metallic Calces confidered as Flures. 8 201 lo 3826 91 F 
Of all the metallic calces conſidered as fluxes of filiceous earth; thoſe of lead 
are the moſt ufed ; not only becauſe they are capable of vitrifying a larger doſe 
of this earth, but becauſe they ate leſs coſtiy, and may be employed in conßder- 
able proportions without injuring the whiteniefs of the glaſs Misſam is preferrec 
to any other calx of lead. If it be uſed with the vitrifiable earth of pulveriaed 
flints, or the White ſand of Aumont near Seulis, ve pounds of miniuns camnet 
completely vitrify more than two pounds of this7earth inthe ordinary fire of the 
glaſs-houfe. The glafs which reſults is of an orange” yellow nd fall of veins; 
and ſpecifically near five times as heavy as water. If the doſe of earth he ſmaller, 
the vitrification is more ſpeedy, and the glaſs is more/cColotred>and heavy. The 
greater proportion of calx of lead which enters to a\compofitionytheleſs-brictte! 
the glaſs proves by the alternations of heat and Ch The more on the other hand 
the vitriftable earth predominates, the glaſs Will be mere whits,. trahfparent, light, 
ſubject to break by ſudden change of temperature; and difficult to ſoſteh by heat 
The proportions of calx of lead and ſand muſt tRerefore be varied according to the 
object dire. 27 2101019] oi smupobs zd boazom rade 207 10. no 
| SST . Concerning Arſenic. IL Haide 15 18341 i 200 


doſe of arſenic gives a milky appearance to glals, and may even render it entire 7 
e Sapable tf Deng AR Oo ps it is proper to” 
avoid. arſenic in all veſſels intended to contain liquors for NSS 
enic mixed with coaly matter and expoſed to the fire becomes violently in- 


internal movement, which facilitates its ſettling, and 3 it of bubbles. 
Ale | 

glaſs houſe. 

| : : er Concerning Saline Flureg. ann 

The pot: aſh and ſoda employed as ſaline fluxes vary conſiderably by the quan- 

Tu 8 - "8 . ; ALIASES . . ſhes 

tity of earth and neutral ſalt; they contain. For common glaſſes the mere alhes | 
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Are frequently uſed.” In all cafes trial is made in the ſmall way of the beſt pro- 
portions of the ſand and the alkali. n „„ 
The neutral ſalts which are mixed with the alkali are not only hurtful becauſe 
they diminiſh the proportion of this laſt, but principally becauſe they are incapable 

of combining with vitrifiable earth, and when mixed through the whole maſs of 
the glaſs, they form a foreign opake matter. In this ſtate the moſt active and 

long: continued heat would be ſcarcely ſufficient to diffipate theſe ſalts, The moſt 
effectual remedy hitherto diſcovered conſiſts in diminiſhing the heat of the furnace 
when the time of complete fuſion is paſt. The neutral ſalts being ſpecificall 
lighter riſe to the ſurface, Where they are taken off, and form what is calle 
fandiver, ſalt of glaſs, or glaſs gall ; but this operation is attended with a loſs of 
time: which is of prejudice, and ſome of the ſalt may remain in the manufacture. 

It is uſually ſeen in the form of white flowers reſembling flakes of ſnow. Theſe 
kinds of glaſs are britile, eſpecially when part of the ſalt of glaſs is at the ſurface. 
It would therefore be a valuable operation to deprive the alkalis of the neutral 
ſalts with which they are mixed. Mr. Loyſel avails himſelf, for the purification 

| of pot-aſh, of its property of being much more abundantly ſoluble in water than 

the neutral falts it may contain. One hundred pounds of the ſaturated ſolution 
of fixed vegetable alkali contain forty-eight or fifty pounds of alkali ; and this 
ſolution makes forty-eight or fifty degrees on the areometer of Baume. If the 
evaporation be carried on till the ſolution is concentratedeto the fortieth degree, 
the greatelt part of the foreign ſalts ſeparate, and what remains cannot injure the 
glaſs. This method adds very little to the expence, becauſe the beſt manufac- 
turers are in the practice of diſſolving their potaſh to ſeparate its impurities, 

During the fuſion: the fixed air is diſengaged from the alkali, and produces an 

_ efferveſcence which * renders it neceſſary to, increaſe the number of fuſions ; 
adding but ſmall quantities of the mixture at a time, in order that the elaſtic 
fluid may be at liberty to eſcape... By this means the time of fuſion is prolonged. 
The inconveniences of this efferveſcence are avoided by adding, as Mr. Loyſel 
propoſes, an equal weight of lime to the alkali, in the ſolution made for the laſt- 
mentioned purpoſe. This cauſtic alkali is very deliqueſcent, but it may without 
any inconvenience be eee after its deſiccation. 
Pure alkali diſſolves à quantity of Vvitrifiable earth, which is more conſiderable 
the greater the intenſity by the heat: ſo that the point of ſaturation depends on 
this circumſtance. Whence it happens that the glaſs made at different furnaces 
is more or leſs alkaline, and conſequently more or leſs ſubject to,, decompoſition. 
If the proportion be ſuch, that the alkali in the glaſs be leſs than one fourth of 
its weig t, the glaſs will be very ſolid: but if the heat made uſe o be ſo feeble th | 
the point of ſaturation cannot be obtained but by the proportion of equal parts o 
theſe two ingredients, the glaſs, though clear and tranſparent, will be of ſo Iooſe a 

compoſition as to. be attacked 9 7 7 F oe E  ., 
| . SS 46 #3: 1 Concerning Lime. Aar 25310107! arts” 

Calcareous earth renders. the glaſs: into which it enters leſs ſubje& to attract 
moiſture, and leſs brittle by changes of heat and cold. Its whiteneſs is not per- 
ceptibly altered; but in order to avoid the efferveſcence produced by the diſen- 
gagement of fixed air, the common practice is to uſe lime. This practice is ſtill 
more ad vantageous, becauſe the combuſtible mattets of the lime ſtone are burned 

by calcination; and the water, which. is one of its component parts, is diſſipated. 

T his water, together with the fixed air, if volatilized in the furnace of fuſion, would 

facilitate the eſcape of part of the alkali. 9 1 9 5 
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| Vegetable earth, ſuch as is obtained by lixiviation of the aſhes of vegetables, 
is uſed only forthe moſt ordinary glaſs, becauſe it alters their clear white colour, 
As it is fuſible alone, which lime is not, it might be employed in large . doſes 
without fear of impeding the vitrification of the ſand and alkali, if there were 
not caufe to fear the deſtruction of the pots, which it very ſpeedily corrodes. 
This property makes it neceſſary to limit its proportion to one pound for every 
two pounds of ſand, and a ſufficient quantity of alkali, 3 VE 
The lime demands for its vitrification a greater quantity of alkali than find. 
does; yet the doſes of ſand and alkali being determined for the vitrification, a a 
good glaſs may be obtained by adding a certain quantity of lime. Whence it 
happens, that with the ſame quantity of flux a large quantity of glaſs is afforded, 
without conſidering the good qualities the lime communicates. Lime cannot, 
however, be uſed but wich great moderation, hecauſe the glaſs of which it is. a part 
vitrifies the clay of the pots, of which the preſervation is an impct ant, objec, 
From this conſiderat ion no more than ten or fifreen pounds of lime are added tor 


one hundred pounds of alkali, and two hundred or two hundred and twent 
| There is an eaſy remedy againſt the action of the glaſs containing Caſcareo, 
earth upon the pots. It conſiſts in adding to the compoſition, of the Slats 4 
ſufficient quantity of clay to effect a faturatioh. This is accordipgly done in ie 


manufacture of bottles. But as the clay uſed in the Slafs-houfes always produces 
| 145-4994, D HOGS = 


a green glafs, it cannot he admitted in the compoſition of the white . 

A very remarkable effect of calcareous earth, and alſo of the vegetable earth; - 
in vitrification, is the decompoſition of the vitfiolic falts with baſes of fixed alkali, - 
whatever may, be the manner of their favouring the diſengagemear of the acid. 
Calcareous earth may be, vitrified in the proportion of one part of the catch to 
three or four of ſalt, according to the degree of the fire. This property renders - 
the uſe of lime and the vegetable earth very.advantageous in the manufa&ories 
of common glaſſes, wherein the ſoda of varec is uſed, which contains a confiderable- 
proportion of Glauber's ſalt or vitriolated ſoda. e 


- 
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Concerning the Subſtances: proper io purify-the Glaſ. 


The fubſtances moſt advantageouſly employed in the purification of glaſs are 
the calx of arſenic, nitre, and the calx of manganeſe. The firſt has been already.” 
mentioned, _ | „ et RT OT CRT 
Nurs ſerves as a flux by virtue of its alkaline part, and may ſupply the place 
of alkali according to the proportion it contains; but its high price prevents its 
being employed for that purpoſe, It is with a view to deſtroy the coaly matters 
contained in the mixture that it is added, and-accordingly it is never uſed” but 


when the materials have not been enough calcined. 


It'is likewiſe with the ſame view that the calx of manganeſe is uſed. * We are © 
indebted to Scheele for a knowledge of the manner in which this calx operates. 
Naturally it gives a violet red colour to glaſs; but when deprived of part of its : 
oxigene or vital air by the combuſtion of coaly matter, it loſes its colour and 
leaves the glaſs white. Hence a notion may be formed of its effects when added 
to glaſs in different propertions. ! If the doſe be too ſmall, it does not deſtroß 
entirely the yellow colour produced by the coal of the ingredients not ſufficiently? 
calcined ; if it be too large, it communicates its own/pecuhar'tinge, ooo 
The calx of manganeſe is capable of deſtroying fuck colours only as are — 8 
duced by ooaly matter; but not that which ariſes from metallic ſubſtances, fich 


- 
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as iron, lead, and cobalt. In theſe caſes it produces a mixed colour from the 
© combination of its own tinge and that of the metal already in the glass. 
If it be propoſed to communicate to glaſs the colour of the calx of ——— 
| the. materials muſt be well calcined ; and arſenic muſt not be uſed, as it would at- 
tract the vital air of the calx. Nitre will en the colour if deſtroyed. It effects | 
this by affording vital air. 

In ſome caſes, when it is defirable: to. give a light green tinge to 45. . 
of the yellow colour produced by a metallic calx, a ſmall quantity of the calx of 
cobalt is added, which gives a blue colour, and this by mixture un 15 Fellow 

produces a green. 

The calx of manganeſe forms a ola ſpecifically * than common glaſs ; Y 
whence it ariſes that the glaſs at the bottom of the pots in many glaſs works is 
violet. It is undoubted- that when this hap ppens the doſe of manganeſe 1s too 

great. The uſual method of remedying this inconvenience is to ſtir up the glaſs 
Wich an iron bar, after previouſly railing the fire to render it more fluid, It is 
thought that the manganeſe is: in part diſſipated by that means; bur it is merely 
diſtributed through the maſs. A more effectual remedy is to add ſome com- 
buſtible ſubſtance to the Blas to 48 its N 1 e as K n, 
| A &c. 1 


due the Cal, of the Virrifall 8 


Tube 3 is an important preparation of the tharerials nee he 
vitrified. Its chief effects are the diſſipation of volatile fubſtances, which ought 
not to enter as conſtituent parts of the glaſs, and the combuſtion of _ matters, 

which without this. operation never fail to colour the glaſs. F 

Two conditions are requiſite to à perfect calcination: 1. the materials muſt 
preſent a large ſurface to the air; and 2. the heat to which they are ex poſed ought 
not to be attended with the ſmoke of the fuel. The firſt condition demands that 

the heat ſhould not be ſo violent as to produce fuſion. And moreover the heat 
ſhould be gradually raiſed, to drive off the volatile matters, w without raiſing along 
with them any part of thoſe which are more fixed. 

I The ſand made uſe of is commonly more or leſs white in its natural ſtate; but 

it becomes ſtill more ſo by calcination, and the glaſs is improved in conſequence. 

\ The fire may be urged to the ſtrongeſt degree when ſand is calcined by itſelf; 
but a moderate heat is commonly 450. wales when the very fineft glaſs is intended 

to be made. In general the {and is ſubjected to no other calcination than that 
of the mixture of alkali, lime, &c. called the frit. | 

The calcination of the alkali- is of the firſt importance. By chis means the 
elaſtic fluid is driven off which would diſturb the fuſion. Part of the evaporation 

of the ſalt, which takes place before it acts as a ſolvent to the ſand, is thus pre- 
vented. And more particularly the coaly matters:are burned, which it always 

retains notwithſtanding any other previous depuration. 

In the purification of alkalis all ſuch veſſels are to be avoided: as wigts' com- 
municate colouring particles to them; ſuch. as boilers: of iron. Thole of lead 
are preferable; becauſe if any portions of the metal ſhould be detached, nofenfible 
, inconvenience. will ariſe as to the whiteneſs of the glaſs, I” | 
- The heat muſt be more particularly attended to in the purification of the alkali, 
that it may be ſo moderate as not to produce that liquefaction which is called the 
aqueous fuſion, and ariſes from the water it contains. For this purpoſe the ſalt muſt 
| 1 frequently . and not calcined 1 in too great a quantity at a time. 

. 
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The calcined fixed alkali may be preſerved in its concrete form in apartments 
—_— from moiſture. The fame precaution is not required for the lime and 7 
After the mixture of theſe three ſubſtances the mixture may be ſubjected to 
' vitrification in the pots of the furnace of fuſion; or it may be ſubjected to another 
calcination called the operation of the frit. If the mixture of vitrifiable matters 
be not ſubjected to this operation, the other ingredients are likewiſe added at this 
period, whether they be nitre, arſenic, or calx of manganeſe, for purifying the 
glaſs, or ſuch metallic calces as are intended to produce colour. But if the mixture 
be fritted, no other materials are now added but the calceswhich are intended to 


poſſeſs the laſt ſtate of calcination.  * | 
=. Ss. Concerning the Operation of the Frit. EY | 
I be operation of the frit anſwers two purpoſes. ' The firſt is to complete the 
combuſtion of the coaly matter and the diſſipation of volatile ſubſtances ; the 
ſecond, to incorporate the materials with each other by a beginning of that combi- 
nation which is perfected in the furnace of fuſio n. 
When a mixture of very dry concrete alkali and ſand is made, and immediately 
ſubjected to an heat ſufficient for its vitrification, the alkali ſpeedily enters into 
fuſion; the ſand being more heavy than this fluid alkali, falls to the bottom of 
the veſſel, and the ſupernatant alkali is in part evaporated befote the whole of the 
ſand can be diffolved. In this caſe the glaſs will contain unvitrified fand; not- 
withſtanding a ſufficient or even ſuperabundant proportion of alkali may have 
been uſed, This inconvenience: is but too common in thoſe works Where the 
operation of the frit is not uſed; but it is avoided by that commencement of 
union which the ſand, lime, and alkali acquire in this operation, and which holds 
them together till the vitrification is completed, POO ns dl Boe, 

_ _ The accurate mixture of the vitrifiable matters can alone produce the eleareſt 
glaſs, which is the propereſt to receive the ſeveral colours afforded by the metallic 
calces. The frit is therefore an operation of advantage for coloured glaſſes, as 
it prevents the production of falſe or irregular tings 
Vitriſiable matters newly fritted deſtroy and corrode the crucibles leſs than ſuch 
as have not been fo treated: 1. becauſe they are exempt from humidity : and 2. 

becauſe the alkali is no longer in a difengaged ſtate, ooo oo ren anne it» 

When it is propoſed to augment the denſity of a glaſs by means of a'metallic 
calx or glaſs, ſuch as thoſe of lead, the glaſs produced will be more uniform in 

its texture, the more equally the combination has been effected through che Whole 
of the maſs. Now the commencement of combination, which is eſtabliſhed be- 
tween all the parts of the frit, prevents the calx of lead from falling down as readily 
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as it would otherwiſe do. | 11+ 
The operation of fritting is performed in one or more furnaces adjacent to the 
furnace of fuſion which communicates with it, and to which the name of arches 2 
fritte is given by the French, or otherwiſe it is done in ſeparate furnaces. The 
former method is preferable, becauſe the flame does not arrive at the frit until 
all the parts of the fuel have had time to be conſumed; becauſe they can more 
_ eafily be kept at a ſteady and ſuitable heat without an additional expence of fuel,” 
and becauſe the vitrifiable matters may be immediately transferred in their white 
heat to the furnace of fuſion. Hence the vitrification is more ſpeedy; and the 
crucibles leſs injured, than if the materials were put in cold. DF e POE , 
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% Or Concerning the Fuſton of the vin ita lu Matters." en lig. 
1 is deep to diminiſh the heat of the furnace at the time of working ito 
glaſs, in order that it may aſſume conſiſtence enough to be wrought ; but as the 
edients req uired to 17 added from time to time occaſion a refrigeration, the 
urnace is a heated, before they : are introduced. The time of re-heating 
7 in Neat works: but HE! is ordinarily one or two hours tor furnaces of 

or ſeven feet in diameter. 

1 gold roduced by this circumſtance being ir proportion. to he quantir 

added it is K requiſite not to add too muc at a time; becau too muc 
cooling might even break the veſſels. The 1a: are therefore filled at two, — 88 
or four di ferent intervals; and this 4s cal d making two, three, . or. four fonts 


: 


1 „ RUPOeTR alt BY ſucceed the firſt until the preceding Vitrißcstion 
i completed. Two che are uſed. to, . 0 this. firſt. conſiſts in 

obſerving the end of the efferveſctnce, and the di parion of the alkali, fi on 
abundant. to the vitrification ; 1 Which "ay be known by the tranguilliey a 1e 
font. The ſecond La, in taking proof of the glaſs, a 1 85 the ceflation,. of the 
mes Sued, ge from th 1e eva e 0 the alkali, If it be found th at the b bhles 


48 diffipac * the 1 nt ma yy be. made: and the | ſame. ber en | Wp 
e luce . is 
115 1580 rb che vitificatich is Aiſtingbicte d by the n nanie, of th 


time of fan nf 908, hat emplo A in the diſſigation of the bubb 7 the feline 


or Felining (a FN... HY 8 15 laid to be ne, ar Well refined, when it con- 
ns no more bu ubbles.. "If the 1 — font were to be made before. the glaſs or 
roy” firſt were uy 4. ied, the Tubſc <quent. cooling would prevent the due ation 


900 the W 3 'S e ng the whole time requiſice to produce TE of 
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he bla vent 233 Prove long and tedious, While 
hy fl LA it is . to avoid FR, op | 


Top pow ; in che + ſecond, the 17 — and, eng are effected in ont NN * the 


ine that the glaſs. 
as She: new. 


enden 
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ception muſt howevet be made with regard to thoſe glaſs works in which no other 
materials are uſed ene glaſs, or very fuſible matters, een ene kee. 
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' Glaſſes of any cofiiipeabl thicknels, a as for example two or ihe! 135 if it | 


ar to cool in che open air immediately after being formed, Mb an uneq 
'contrattion fr from their ſurface on account of the inequality of their Ky 
Theſe glaſſes, frequently break of themſelves by change of temperature. They 
or break with. ſome noiſe, when an attempt is made to cut them with the dia- 
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mond, or to grind them on the wheel or other tool. The annealing is a remed) 


i r this defect. It conſiſts in Kinder the glaG, £ ſlowly and by infenfible degrees, | 
ro 


m the ſtate of ignition it poſſeſſes in the furnace of fuſion to the temperature, of 
the atmoſphere. For this purpoſe, as ſoon, as the work is 2 0 9. ang! 51 aſſum 
confiſtence enough to retain its form, i it ĩs conveyed, whil e lar a red. heat into 
a furnace which has nearly the fame heat as 5 ere E he colin is 1 0 &ed 
| in. one 1 the two following WAYS ;: 2 : The anneal Ing fiirnace 3 Ki filled "with 1 

ured articles, and kept at the Tame] heat during the wh ole f. time of 

i [er SDN. 11 8 ſuffered 1 cool Nowly . tog 15 with, Fs 31 81 8 77 be 
0 Ae ieces new made are gradua along t! aHNEA : 
Ys auh TOY A c futon Vi us Neg 


occafionally removing them from one e UC Otte 


N e Fan wa Tiere WA Ma be, ſaſely dc 
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gs „ and the thicknef: 5 iP je work 1 made with flint c e 
ne more WOW t Apnea o Nt 5 1 a metal ic cal X Or. limes 1 and 
dhe 5 5 nd I I always be ay, ſy 11 1 y all Urea hops "of 575 and cold. 
The Leſlels to be annealed f mult be e cool 5 FA not to, here 00 fo It of 


6: lupport_. 
which they are placed ; {or the ingquality -of contradtion, be! tween, Then OT the 
ſupport might occafion th em to break... The. ſame, ACC nt t ah ves to pieces 
made of glaſſes of different difpofitions to contra.” The N of he 
NIECE to 'S. annealed is effected ORE; eaſily, the Ks, 19105 it has to 7 95 
for which reaſon, when large Us tes. 7 gl laſs, 800 to be. 
placed on .moyeable bodies, ſuc as, graigs of e 0 of lg Ars 


SS Nn Cumcer nim the principal Defecte obſenusbie in Warks nade ef Ga. 16-24" 
The moſt conſiderable defects, as enumerated by 1 TAR) ale ſtria or 

Min, threads; tears, cords, bubbles, and knots, od Vai 

Phe ſtriæ or veins ariſe from ide Neterogenssel pedo of we- hben Ic 


ſeldom happens that glaſſes of any conſiderable” es pang we Seu from 


-themi; and the reaſon is not difficult to explain. e n . 
wr "Glaſs produced by the ſolution of filiceous earth by fixed atteati; at fe} ordi- 
nary” heat of the glaſs-houſe, poffeſſes a ſpecific gravity of twenty:three or 


twenty four, water being aſſumed as ufual at ten- Glaſs made with Alkali aud 


the clay commonly uſed weighs about twenty-five. That of alkali and chialle, 
y rwenty-leven. or twenty: eight. The calx of manganeſe vitrified alone weighs 
*thirry-two or thirty-three. © Glaſfes produced by other metallic calces are 
more ponderous: that of lead, for example, weighs about ſev en ͤ- ] in or ſeventy- 
three. Wben the partial combinations of che iogtedients of the glas are not 
well mixed together, but form ſtrata of different denſity in the pots, they produce 
undulated veins in the work fimilar to thoſe obſerved when two K E of very 
different denſities are firſt 2 — P e 907 1306 


els 45 | 5 M 2 . | As. 


3 


17 95 . | 


Ty eg ed, he RUA 


ex (wx 8 1 E 


A the glas in the op SHO Pio bing is lier vp beerly from the-ſanne 
Part of en Pot, 2 M8 cke caſting of glaſs the pot is ſuddenly reverſed and its 
whole contents mixed together, it is ound that blown ian is much more uniform 
1 n that which has been — 17 7 CI 2 0 
The name of threads is Pele given 60 thoſe veins whith are produced 
by the. v N of clay.  T hey are greener than thoſe produced by calcareous 
earth. ſe threads TER the glaſs very brirtle;'when'they/are abundant; or 
7 any 'of RE n are of Ebnfiderable ſize, becavſe the contraction and dilatation 
is Kind of 8442 ſrom change of er, are very rand! from thoſe 
$f th «Rr fs of and flint. 

Teas are'the greateſt defect which can be topnl i in” in ＋ hey bet orb 
of laſs afford d ws 677 7 of the furnace of fuſion. Works i in Which 
Fs F 7 Moſt of them break by the alternations of tempera- 
955 and 115 105 Fe Ark ay, „the nearer the tear is to che ie Such ati. 

cles are ber brd aſid been 5 houſe. * 10s © 5 
Cords are Alperinc on the ſurface of certain ite of e W They 24 
pr 1 . Pe: he it 0 be fürnace becomes: fo Tow; that the threads of 
12 * ich e e pipe . cannot refume the proper degree 
15 h up preſents/itfelf the work is given up till 925 


It. 
bu. 1 05 ace Is alti brot 8 2 dle recdiſite degree?! 
_ "The alf vobszes abugdancly difſed tbröbeh ber | glaſſes, ſhew that, the 
echoing & © 5 imperfect, 1 Ly ariſe from the Hillgagemeric ol elaſtic fluid during 
1 


2 ee either chat the quantity of flux has 
hey 1 5 or te f Aware? In the firſt caſe, the 'glals' may be uſed to 
ey 55 li ids wichout fear Fes erg the ſecond, the glaſs is tender and 

95 ited rd, 0105 he were ot an alkaline nale, becaufe i irs propor- 
155 io yd hne Seto gh ns 31 5, = 


ge 
Wh, 19 5 $ md Mo 8 luls during che working; by certain fore! 
eng 11 fixed e rial Huld by the heat. gh. | 
are 1 0 three Ei „ "They are either formed by grains of f ak 
ane 3 55 pf Safe which is found in pieces, or white: flocks, Of; 
600 2 4 0 h che erueible or the ſides of the furnace. lung 
5 'Sbre dr ch dead Tpum by the ſilk. worm to: fora à nidus tr its pre 
. — in the chryſalis ſtate. It is wound off in the manufactories, and afterwards: 
Joined, or ſpun into'thicker threads. We do not poſſeſs any explanation of the 
proceſs by which filk, which in the body of the inſect has the form of: 
Uuinous unorganized maſs, becomes conſiſtent; firm, and very ſtrong, in. a an ex- 
a gly Mort time after it has been drawn out into thread. Anglers have a prac- 
ce of 2 cutting the body of a filk-worm, and drawing out the whale of the ſilky con: 
tents into a Frag of a few inches long, which ſpeedily acquires conſiſtence, has 
the appearance of cat-· gut or fiddle-ſtring, but is more tranſparent, and is on that 
account leſs viſible under water when uſed as a fiſhing- line. M. Chappe has 
made very intereſting reſearches as to the management of this matter. He diſ- 
ſects the veſſels out of the filk-worm, waſhes them with: water, and then dilutes 
their contents, by ttituration with about one third of its weight of water: By 
this preparation theꝝ could be blown i into ere e globes, and. "glen formed, 
my Annales de Chimie, xt: 113. well 2 
Silk appears to be a fort o dried gummy x marcer.. * einen from vegerable Gabe. 
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1 
kunde 1 in affording volatile alkali, by diſtillation; 2, in affording a 


we by treatment with nitrous acid: 3. in affording a: Nellie off, * 
parated from it when the nittous acid converts it into acid of ſug gar, 25 ia 


been ſhewn by Berthollet. It ſeems to be a compound, egit wh, 
vegetable muciige with a e animal gil har e it We Fine, 
ancelalbie; 3 15:50 


Silk is naturally, na ith a e 1 bel conſt Sie as. Sid ja 10 
whichꝭ it owes its ſtiffneſs and elaſticity; that which is moſt common Iy,m 
France contains, beſides, a yellow colouring} matter. * 
Moſt of the purpoſes for which filk is employed require chat! it Nivuld be dep Non 
not only! of its côlouring matter but alſo of its gum. Both theſe, purps poles 
anſwered by: means of ſoap, and the tem ſcouring cee 15 a pplied as 
r by which it acquires its ſuppleneſs and; whiteneſs. "The ſcouring 0 
not td be ſo complete for ſilks Which are ta be; dyed, ns to A 
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5 which Are it In. 
tended. to remain white; and difference e e to be m ade, aceording'to. 
the colour we mean the filk fhould have. 3, - A ST | 
> This difference confiſts chiefly in the quantity of ſo pap empl 11 85 chi 8, for com 
mon colours, it is generally thought ſufficien do vol. he | 
bours im a ſolutign of twenty pounds of foap 1 Anngre H 4 E, takin 
to fill up the kettle with: vater from time Rn they Fe. may be y 
fufncient { proportion of fluid. e Increak eaſed thy the 
which'afe'ts be dyed blue, and; more e oben ly to 1 Ren ale 150 'be ſcar 
eherry-colour,' &. 9 5 for theſe eh groom iter er . 
fuch as are leſs delicate. In treating of each colour, uantit 

for the ſilk intended. tu receiye it ĩs mentioned e Ws 5 by pk wa 12 aj 15 


When ſilk is to be employed White, it une 
is called by the French degommage, and by our wor KI maln = deer it co 
fiſts in keeping the hanks of ſilk in a arts ri fromks ops of oa to a bude Ir 
of ſilk: this ſolution ought to be very hot, but notch: : When that | part of 
the hanks which is immerſed/15. entirely freed 3 ie its gum, wh 


the whiteneſs! . acquires, the hanks are zurned pon the. kein fat the: 
part which was x before rape ws —— . e ary. Ns they 278 | 
e 18 281 N pom 


Thie ſecond: Un is * cuite or N T 88 we is 951. 1510 bags 79 
coarſe clothʒ five- and twenty or thirty pounds in each bag, which: is- call, ed. - 
boiling bag (poche): a bath of ſoap is prepared like the former, but witl 
a lefs quantity of ſoap; in this: the bags are boiled for an hour and Fat. 4 
taking care to keep them conftantly ſtirred, that thoſe which touch the bortam of 4 
the kettle may not receive too much heat. FER Nye 2 

The third operation is called bleaching or whitening, which- 1 princip a 
intended to gide the ſilk a ſlight caſt, to make the white more pleang ; and Hu 
which it derives different names, ſuch. as china wbite, ſilver white, azure: e 
or thread white. A ſolution of ſoap is prepared, the proper ſtrength for wWhich is 
determined by its mode of frothing when agitated: for the china white, which 
ſhobld have a flight tinge of red, a ſmall quantity of anotto is added, and the i. 
is ſhaken over in it until it has acquired the defired ſnade. To the other whites, 
more or leſs of a blue tinge is given by adding a liitle blue to che ſolution of ſoaps, 
though ſome had before been put into the cuite. 

"I'S: 1 the azure, fine ales is PEP v and after being _ waſhed two on 

4" A \ 1K 3; three. 


Sf  @auy $44 
three times in moderately n e Fele fine in a mortar, and boiling 


water poured. on it; it is then e, and the liquor alore is employed, 
which retains only the moſt Ine parts; ; this is called azure, A ſmall de 
of Fs Nur of a freſh vat of indigo may be ſubſtiruted Zeri 
| 43008 „where they make a more beautiful white than at Paris, 0 ſoap i is 
wy in the third operation; but after the ſecond, the filks are waſhed, Bade 
with ſulphur, and azured with river Water. In this method 5 is of 1 importance 0 
N very clear water. 
When the ſilk has become very uniform, and has acquired the defied, bad, i 
bs wrung opt and dried. 
The white obtained by theſe means is not yet eee for the a 
ceded for white ſtuffs; but mult ſtill be expoſed to the vapour of ſulphur. 
As ſoap ſeems co impair the luſtre of filk, the academy of Lyons, in 1761, pro. 
poſed. as the ſuhject of a prize · diſſertation to find à method of ſcouring filks 
without ſoap; and the prize was, adjudged.to Mr. Rigaut, of S. Quentin, who 
propoſed ſubſtituting for ſoap a ſolution of ſoda, or carbonat of ſoda, ſo much 
diluted; with water as not to As the ſilk q but ſome inconvenience, muſt have 
attended the practice of chis method, as it i is not adopted, though ee known 
vag * of execution. 4 JW {ns 1 Hiding ldi 10.109 LOUGODIE 
he: Abb Collomb.* has publiſhed ſome obſeryati 85 high v worthy of at- 
GE (petting the ſcouring. of, filk, by the WD jede r alone. Having 
perceived chat a (kein. H yellow ſilk, which he had boiled for about three bours 
in common water, had. loſt nearly one eighth of its eas he repeated che boiling 
twice, and thereby brought the 17 5 to nearly one quarter. Livy 
rather 


34 


The ſik which has ſuffered thi nr ei 9 Aae a yellow ot 
chamois pos tos 6 4 renders ie an 5, white ſtuffs, or for ſuch as are . 
to receive any. colour th F beauty of depends on the whiteneſs of the 


ground upen Which it is applied; . * takes thoſe colours very well, which 
cannot be injured. by the tinge dreien e MAHER. it took "_ 
preferable to that of ſilk ſcoured with. ſoap... | 
be lk, wemains very fran and Girong after t is operation z the threads of it, 
compared with ſimilar ones ſcoured with eg apported weights, FRY: "broke 

Sthers. E £1 Fa 9ins} 911 £1 net Tar tl 8191 I . 
Eight hours of briſk. ebullition are required to diffolve the whole gummy coat 
of filk, and it thereby loſes a little more chan one fourth of its weighty 52 the 
boiling ought to be continued longer When the barometer. is low, .beca RY 
8 of che atmoſphere, the higher is the degree Ph, heat at 
; er ? Diyuon) 

This confi —..— led M. Collomb to try the effect of boiling alk 2 Papin's 
digeſter and he found that only one hour and a quarter were required, to com- 
plete the ſolution of the gummy coat, although the degree of heat muſt 91s een 
inferior to that which; produced many of thoſe effects obſerved by philoſophers, in 
that concemrated kind of ebullition. 1 
Berthollet ſays that he ſaw. a pattern of ilk tuff ſcoured — M. rote 
ſremed io have the qualities which be mentions; but it bad leſs, {apple mu 
loltaeſe chan blk ſcoured with ſoap. 

M. Le Camus, a learned naturaliſt of the academy of 8 gave Hercholie:'n 
fall ns tae fubllange. ſeparated from flk by the water, 45 ane al Ms 
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Collemb's operations; it was black, brittle, and of a ſhining fracture, and afforded 
by diſtillation the uſual products of animal ſubſtances; it diſſolved eaſily in warm 
water, and left very little reſiduum on the filtre; the ſolution; which is tranſparent, 
and of a greeniſh yellow colour, was not ſeuſibly affected by acids or alkalis. 
Solution of alum produced in it a dirty white precipitate: that of copper, a 
dark brown precipitate; that of ſulphat of iron, a brown'precipitate; ſolution of 
tin in aqua regia, a white precipitate ; acetite of lead, a Brown precipitate. All 
theſe precipitates are in ſmall quantity, and more or leſs viſcous. The infyGon 
of galls and that of ſumach produce a white precipitatteee 907 01907 FY 
Alcohol does not diffolve this ſubſtance even by ebullition, taking up only a 
yellow colouring matter; this ſolution, by evaporation, afforded a refiduum of 
ſtcales of an amber yellow. ' ecm ; D enn 101. l 
Berthollet added ſome drops of muriatic acid to nearly! two/onnces of alcohol, 
and boiled ĩt on twenty grains of the GK gum? a ſolution tk place ; büt, on 
cooling, this ſubſtance put off the appearance of jelly: 930 mode | 
The fubſtance taken from the filk in the ſeouring, then, appears to be of an 
animal nature; and therefore the ſoap- ſuds uſed in that operation ſoon become 
putrid; when ſeparated from the ſilk, it is eaſily diſſolvedꝰ in water, but not in 
alcohol. Though not of a vegetable nature, it may with de e 
Be called gum. Thar part Which gives ir the yell colGur i2Joluble ity alco- 
hol, and when it is ſeparated the gum becomes browns Is is net imp able that 
this colour is occaſioned by the heat to which-it is pet in the boilmg;-becauſe 
when only the yellow colouring part is ſeparated By M. Raums procefs, which 
will preſently be deſeribed, the filk is whitened. Jacob DAS Q01W3 
In M. Collomb's proceſs the gum is ſeparates, and takes with it only" ſome of 
the colouring particles ; and in the'procefs/of ſcouring by ſoap the gum und the 
yellow colouring particles ar&eartie@ off t ethers? 301 100 02 Ju 9 03 
HBierthollet boiled ſome” yellow fk in à fetort, Where, as the vapours did not 
eſcape ſo freely as from an open veſſel, a degree of heat muſt have heen produced 
ſuperior to that of water boiling in the open air. After having been Bofled for 
four hours, the filk had loſt one fourth of its weight, but it had almôſt entirely 
retained its colour. „ Domog gil Ao 11155 5515 2910 itt ts ois 
The fame chemiſt boiled another pattern in the ſame way, in a quastity of 
water impregnated with common falt; it became witer, but Joſt leſs of its weight, 
though the degree of heat was certainly increaſed by the addition of the falt, 
which reſtrained the evaporation of the water: poſſibly a part of the ſalt! had 
united with the filk: Experiments might be made wirh other ſalts; and perhaps 
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we ſhould find ſome, that, without injuring the filk, might be more uſeful in diſ⸗ 
ſolving the gum and colouring particles. mona . 11-414 4 dee id T ; 

When th filk is intended for the manufacture of blonds and gauzes; its natural 
elaſtieity and ſtiffneſs ſhould be preſerved: the greateſt part of what is produced 
in France is of a yellow colour, but it is the white China ſilk that is 3 
uſed for theſe purpoſes; this is fo dear, that the French manufacturers cannot vi 

with the Engliſh, from whom they ger ir, as the Engliſh always reſerve the fineſt 
for their own (manufactures. It has therefore been a defideratum to find out the 
means of depriving the yellow filk of irs colouring particles, without deſtroying 
2 thereby E ds. Se ſilk of its elafticity.” ''M. Baume has-ſolved 
rhis intereſting problem, but has kept his proceſs ſecret: ſotne artiſts, however 10 
whom he had entruſted it, or who had been led to the diſcovery by their own 
obſervations, ſucceeded in the exechtion of it; but the proceſs appears to be 
2 CXTICHIQ.,4 { \ 5 f 7 9 liable 
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liable to accidents, which by occaſioning loſs ink * ; ſo that hitherto, 
notwithſtanding the advantages it preſents, it has not been carried into cen 
The following is am account of what has tranſpired reſpecting i it: | 

A mixture is made with a ſmall quantity of marine acid and alcohol, in a which. | 
the ſilk is immerſed; the marine acid muſt be pure, and not contain any nitrous. 

acid; which makes the Glk yellow. To give it an uniform white colour ſeems 
to be one of the moſt difficult, parts of the. proceſs, eſpecially when the operation 
takes place on large quantities. There is likewiſe great difficulty in dyeing the 
whitened ſilk. fo as to prevent its curling; it ought certainly to be kept conſtantly. 
ſtretched during the drying. The alcohol that has been impregnated with the 
colouring part muſt be again ſeparated from it, ſo as to ſerve for ſubſequent 
operations, otherwiſethe proceſs would be roo expenſive; for this an it is to 
ä be diftilted By a gentle heat, in à glaſs or ſtone · ware veſſel. 

"It appears from the experiments above related, that the marine acid. i is ; uſcful. 
in this proceſs, by ſoftening the gum, and thus aſlſting the alcohol to duffolye the, 
colouring particles combined with it. | 

The preparation with alum muſt dens dend as — the general operations 

| p dy eng nl Ik; for without aluming, een _ oa eee ae 
; _ neither beauty'nordunbility. © -- y 
with alum confifts in mixing in pag once: nab. fects, by 
HA 6. water wih forty or fifty pounds of Roman alum; that has been previ} 
2 r in warm water; this muſt be n. Wos ans the mixture, 
10 prevent the eryſtallzation of the aum. 

After having walhed and bathed the ſilk, and wrung it out with the jack and, 
pin “, in order to ſeparate any ſoap it may have retained, it is immerſed in the 
aum , where it is heft for eight or nine hours: after which i it is * out 
by hand over the vat, and waſhed in 2 ſtream of water.. 

In the above quantity of liquor: one hundred and fifty pounds of lk may be 
prepared, without the addinion of any more alum; but when it begins to grow, 
weak, which thoſe who are in the habit of employing it can eaſily diſtinguiſh by 
the raſte, twenty or twenty-five pounds of diſſolved alum muſt be 4er as before, 
and this addition muſt be repeated until the liquor acquires a diſagreeable ſmell; 
and then it may be employed in the preparation of ſtuffs — for darker 
colours, ſuch as browns and marones, till it has loſt all its ſtre 

The preparation of filk-with alum is always made in the —5 becaoſe — 4 
the liqudr is employed hot the luſtre of the ſilk is liable to be impaired. We 

SILVER is the whiteſt of all metals, conſiderably harder than gold, very, 
| duRtileand malleable, but leſs malleable than gold; for the continuity of its part 
begins to break when it is hammered out into leaves of about the hundred and 
fxty thoufandth of an inch chick, which is more than one third thicker than — 
leaf: in this ſtate it does not tranſmit the light, Its ſpecific gravity is Ad 
being inferior to platina, gold, mercury, and lead. It ignites before melting, an 
requires a ſtrong heat to fule it. The heat of common furnaces is iaſufficieat to 
calcine it: but the heat of the moſt powerful burning lenſes vitrifies a portion of 
ity and cauſes i it to emit fumes; which, when received on a plate of gold, are fowl d 


This is a contrivance - for wringing more e ſtrongly than can be done by the bends 8 the pin 
introduced through the hank at one end, or into a twiſt 51 the cloth, is ſecured in a fixed polition, while 
the other end or twill is fixed to the hook of the jack, which can be forcibly turned round by means of 
awinch connected with it. When this — 2 of force is gt N — | , and the mnt oe are er y 


in the operation, it is called wringing out by hand. 
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4 tobe: glver in the metallic ſtate. . partly calcined-by.qnency. 
ſucceſſive expoſures to the heat of the porcelain furnace at Seves. The air alters 
it very little: though it. is diſpoſed to obtain a thin purple or black coating from 

the ſulphureous vapours which are emitted from animal ſubſtances, drains, or 
putrefying matters. This coating, after a long ſeries of years; has been obſerved 

to ſcaſe oft from i images of filver expoſed in-churches ; 2 7 found, Ano. 

nation, to conſiſt of filyer united with ſulphurt. 7 

\ Silver is ſoluble in the vitriolic acid when concentrated, and boiling, and. the 
metal i in a ſtate of diviſion. The marine acid ſcarcely acts upon it, unleſs dephle 
giſticated: but the nitrous acid diſfolves i it with great rapidity, and with a -plen- 
tiful diſengagement of nitrous air; which, during its extrication, gives a.blie or 

green colour to the acid, that entirely diſappears > res flver made uſe of be pure ; 

ö af it contain copper, the folution-remains greeniſh ; and if the agid contain either 
 vitriolic or marine acid, theſe combine with a portion; of the ſilver, and form 
ſcarcely ſolable compounds, which fall to the bottom. If the blyer cantain' gold, 
this metal ſeparates in blackiſh coloured flocks. The nitrous acid diſſolves more 

than half its weight of ſilver; and the ſolution is very cauſtic, that is to ſay, it de - 
ſtrays and corrodes animal ſubſtances very powerfully. This action appears to 
depend on the ſtrong diſpoſition of the ſilver to became revixed z b which. it 

either attracts phlogiſton from thoſe ſubſtances according ia dhe ancient — 
ar communicates vital air to chem according tothe new theory: ſo that che animal 
ſubſtances undergo a proceſs equivalent 0 combuſtion... 4:59 a; bo; fo 4... 

The ſolution of ſilver, when fully ſaturazed; depots thin cryſtals. A it, cls, 

and alſo by evaporation. Theſe are called lunar nitre, r mitre of fler. A 
tle. heat is ſufficient to fuſe them, and drive off their water of | 
2 this fituation it is of a black colour, may he caſt inte (mallk-Righs in 4 
and then forms the lapis infernalis, or lunar ganſtic, uſed in ſurgery. A 10 A ronger 
heat decompoſes lunar nitre, the acid flying aff, and the ſilver remaining pure. 
It is obvious that, for the purpoſe of forming che lunar cauſtics it is hot neceflary 
to ſuffer the ſalt co cryſtallize, but that ĩt may be made by evaporat ing the ſol 
of lilver at once to dryneſs; and as ſoon as the ſalt is-fuled,: and, ceaſes to boil, 
it may be poured out. The nitrous acid driven off em a er ther 
che products being vital air and phlogiſticated air. Ke - 

I the nitrous acid diffolves ſilver with: Gadd 8 n it appears to 

do this only in conſequence of its great power to caleine the metal: for the vi- 
triolic and marine acids have a greater attraction for the calx. They accordin 
Rhyl it from that acid, and form ſalts ; which, as we have already obſerved, fall to 

the bottom on account of their difficult ſolubility. The vitriol ot ſilxer. which 

A by pouring vitriolic acid into the nitrous. ſolution of fil ver, is ſparingly 

luble io water; and on that account forms cryſtals, which are ſo ſmall that they 
poſe a white powder. The marine acid precipitates. from. nitrous, acid the | 

Liline compound called luna cornea, or horn filyer : Which has been ſo diſtin- 

guiſhed becauſe, when melted and cooled, it forms a ſemi: tranſpatent and parti 
Fexible maſs, reſembling, horn. It is ſuanoled that a debate of this kiod Ig 
given riſe to the accounts of malleable glas. | 

If any falt with baſe of alkali, containing the marine EY be added to the 
vitrous ſolotion of filver, the ſame effect takes place hy double affinity; the alka- 
line baſe uniting with the nitrous acid, and che biver e ta in combination 
with the marine acid. 

Since the marine acid throws down only filver, lead, and mercury, and the Kfer 
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 ſakleſienivala not preſent in filver that has paſſed Anellaton; akodglve Il 
quantity of copper may elude the ſeorification in that proceſs, che ſilver which 
may be rebived from luna cornea is purer than can add be obtained by any 
other means. When this ſalt is expoſed to a low red heat, its acid is not ex- 
pelled; and a greater heat cauſes the whole concrete either to riſe in fumes, or 
do paſs through the pores of che veſſel. To reduce it, therefore, it is neceſſary 
that ĩt ſboutdobexcicurated with its on weight of fixed alkali, and a little water, 
and the uhEðrle after wards expoſedd to heat in a/ crucible | whoſe: bottom is covered 
- wittmineral alkali; the maſs of luna cornea being likewiſe: covered with the 
fame ſubſtance. - In this way the N 3 be eee from He W ee 
reduced to its metallic ſtate. 
s the precipitate of luna corees 0 very perceprible; abs nitroos — of 
ſilver is uſed as A teſt of the preſence of marine acid in waters; for a drop of 
this folucioropoured: ———— — a vet evident cloudineſs. Phe 
ſdlution f filver is alſo uſed by aſſayers to purify the hitrous acid OR 
mixture of marine acid. In or As ſtate they call it precipitated aqua fortis. 
The precipitates of ſilver which are formed by the addition of alkalis or . 
are all edutibie hy mere heat, without the addition of any combuſtible ſubſtance. 
The fulminating combination -ofovolatile/alkati with filver, exhibits one of tlie 
moſt aſtoniſbing inſtances of chemical detonation hitherto Eno . Pure ſilver 
is Uiſſolvedꝭ n pale nitrous acid and precipitated by the addition of lime water. 
This calx or precipitate, aſter decantation of the fluid, is to be dried by expoſure 
to the air for three days. The inventor. thinks the preſence of light has ſome 
influence in the ſucceſs of the experiment. The dried calx being agitated or 
2 in a ſolution of cauſtic Lohrlie Mali, aſſumes the form of a black powder, 
a 0 e ihe Hack ſublian 
a vet 100 Anne \ HOPE PAR en i Hake 
_ -»Guiipowder and fulminaring gold are not to be red) with this new 
duct; As the former requires ignition; and the latter a ſenſible degree of —4 
cauſe them to fulminatet But the allighteſt agitation or friction is ſufficient to 
.cauſe the fulminating filvet to explode. When it is once obtained, it can no 
more be touched The falling of a few atoms of this preparation from a ſmall 
bo Gant proceces the detonation ; 4 drop of water falling on it had the fame 
Noattempts chęrefore can be made to incloſe it in a bottle; but it muſt 
— in the ee i N wy: IIs; ir e . revrible- 
p97 Bus CHE] b 71 Sils 
: ma make this experiment with ſafery,) it is proper to os 50 greater quantity 
than 4 grain of ſilver; the laſt deſiccation ſhould be made in a metallic veſſel; 
and the face of the operator — vc — _ a e reaper the . 
2 eyes deſended with ſtrong g lafs. 229190 10 n flib ni vIiseis 
Tue volatile alkali ads uſe af in converting ihe 1 of Siygioithe' the black 
precipitate, was ex poſed to ebullition in a ſmall matraſs of glaſs; and the fluid 
being then ſuffered to cool,; the infide of the veſſel became lined? with ſmall 
cryſtals. When one of theſe was touched beneath the cold liquor, an exploſion 
T took place, which broke the matraſs in pieces, and threw the li uid up to the 
ceiling of the laboratory. l 42 7 DIXJDE SAM ee 
The inventor's theory of 'thefe effeQs'? is the Tale as that of Riding gold. 
The combination conſiſts of volatile alkali and calx of filver ; that is to, 8 in 
n eee Berthollet. \Beshe en, Fehr for June 1788, Þ. . 
a 2 10 B+ 501 ond 08 om * f 10 „Hsu rr tnt ISP 
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thennew theory, of inflammable air, phlogiſticated ait, ſilver: and vital ain 
The ſlighteſt change of temperature or agitation! diſpoſes the inſlammable air to 
combine with the vital air, which adheres, very feebly to the ſil yer Theſe form 
water, while the phlogiſticated air is diſengaged, and the ſilwer reduced to che 
metallic ſtate. The exploſion depends on the ſudden tranſition of the pblogiltt- 

282 and the water to the elaſtic ſtate hy heat but the change of capagiexg 

from which the heat ariſes has nut yet heen explained. On the phlogiſtic thearyñ I 
it will be ſaid, that the ſilver is revived, by combining with the inflammable ain, : 2 
or phlogiſton of che alkali; while the phlogiſticated and vital air fly off in the 


\ ; * exploſion, ein 21 on 5 
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Chemiſts have long been acquainted with the compound acid called aqua regia, 
from its action being exerted; on few of the mgtals except gold. But che diſco- 
very of a compouod acid acting ſtill more excluſively upon ſilxer, is due ton I 
of our contemporaries Mr. Keir. The effects of aqua regia; bave:beencdeſeribeds — 
conſidered and explained by a great variety of authors. Thoſe of Mr. Kern 

compound acid are confined to the Philoſophical Ftanſactions: a worte whichß | 
though its circulation extends to every part of the globe, is comparatively | 3 
ſpeaking confined: to feu hands. For this reaſon, it appæars proper tim give an | . 
ample account of che experiments of this echemiſt. ni mnο gonentmiit d . 

„Mr. Keir's Paper? conſiſts of tW o parts hes firſtoſnews the effeits-of: come 3 : 
pounding che vitriolic: and nitrous acids in diſſolving metals, and the other He. 
{eribing- ſome curious appearances which oncur in the -precipuation of Lilver, 
from its ſolution in nitrous acid by iron, and hy ſome 2 111 03 
10 bysngs $1129! Neo benz 3 TP 10 2199569} ad; ni 9202nfine. 
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Bets of  mpoinndig the oitriolic and ran HY wpun He Diff of "What: 
No two ſubſtances, ſays the authors are; more frequently; in the hands, of ehe- 
miſts and artiſts than vitriolic acid and nitre: yet, he ſays, herhas found that a ; | | 
mere mixture | of theſe, when £ much concentrated, p } elles:{properties/: which : - 
neither the vitriolic nor nitrous acid, of the ſame degree of concentration; have 1 85 
ſingly, and which could not eaſily be deduced a priori, hy reaſoningo fram ouꝗr 
prefent knowledge of the theory of chemiſtry. Ol inis 3143 soon 112 


Flaving found by ſome previous trials, trat a -mixture compoſed of nitfe, 


diſſolved in oil of vitriol, was capable of diſſolving ſilver eaſily and copiouſiy, 
while it did not affect copper, iron, lead, regulus of cobalt, gold and platinag 
he conceived that it might be uſeful in ſome caſes of the parting; of ſilver From 


copper, and the other metals above mentioned; and having alſo obſerved, that 
greatly in different degrees of concentration and phlogiſtication, he thought an 


Sts 
inveſtigation: of theſe effects might be a ſubject fit for-philoſophical chemiſtry, 
and might tend to illuſtrate the theory of the diſſolution of metals in acids: 
with theſe views he made the following experiments nods natgd 
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Into a long necked retort, the contents of which, including the neck, We | 
1400 grain meaſures, , 100 grain meaſures of oil of vitriol were. put, of the uſus 
ß 
be Philoſop ical Tranſactions, 02. Fat. 9 ee 3 

+ To prevent any confuſion of terme, Mr. Keir confines the word folationi to expreſo the ſubſtance 5 
diſſolved, together with its ſolvent, and the word di/olution to denote the act of diſſolving. ; 3 
e x 5N2 £3 denſity „ 


— 
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a 


55 ed; but 5 more would have been diſſolved, 


\ 0 
„ 6 
geuſity at che it 19 prepared im England, l. &. 


IE 
ifie privity is to tRat 


of water as 1.844 to r, and 100 grains of pure and clear nitre; Which was then 


diffolved'in we eit by the heat of a water bath. Te this mixture 100 grüins 
ef ſtandard ſilver were added; the retort was fet in a water bath, in wich the 


water was made to boi, and # Pneumatic bo ee wal applied wg cateh arty 


air or gas hien miphe be extricated. Siege νιν 
The filver began to diffolve, ſoliton beets of a bertlener ver 


beer. No air was thrown into the inverted jar, excepting a little of the com- 


mor air of the retort, by means of the expanſion which it ſuffered from the 
Keat of the water- bath, and from ſome nitrous fumes which appeared in the 
wort; and which having afterwards condenſed, oeeaſioned the water to riſe 
2 the neek of che retort, and mix with the ſolution; The remaining ſilver 
n feparated and weighed; and it was found that 3 en grains had been dif= 
the n had! not 

end? 1 the water rufhing nes che ferort. 

9 110 
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In the ame apparares, 200 grains of ſtandard filver were ene a miners 
of 100 grains of nitre, Previewdly" diffotved in 200 grain meaſures of 'ofl-of vi 
wier; ai fer this Nel vente ga grains of the flver were difftelved, withoor any pro- 


dutiontef t Orgas. Phe fefurzoh, which was of a violet eolvar; having been 


ted bt of the retort wille watm (for with ſo large à proportion of nitre, 
veh mixtures, "eſpecially after hwving dildolrad Arete are apt to'congeat with 
ſmall degrees of cold); in order to ſeparate the undiſſolved filver from it, a 


| having Beet returbed into the retort without This ſilver ; 200 grains of water were 


ech into the retort, upon which a ſtrong efferveſcence took place between the 
olution and the A* and 3 io grain meaſures c of nitrous gas were thrown into 
the inv reed; Jar. Pot Wie 2h g 200 grains more of water into the retort, 
rain War of He gas ee expelled. Fürther additions of water 
elded no 175 5 F Heitler Sx the filver, when afterwards added to this di- 
luteck ſolution, 59 5 Pray fend AfIble efferveſcence, or fuffer a greater loſs of weight 
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OY Ge M apparatus 100 grains of flandard filver were l to a Fr 

ture of 30 grains of nitre diſſolved in 200 grain meaſvres of oil of vittiol : and 

in this operation 80 grains of ſilver were difſolved, vhile at the ſame time 400 

in menſeres of nitrous gas were thrown into the inverted jar. When the un- 

diſfol ved ſilver was removed, 200 grains of water were added tothe ſolution, 

Which was of a violet- colour, and upon the mixture of the two fluids an efſer- 
ene 2 n —_ few bubbles of erer _ eg rpg 
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uh a + Sita r00 grains of ſtandard filver were expoſed to a mixture 
of 200 grain meaſures of oil of vitriol, 200 grains of nitre, and 200 grains of 
wuter; and in this operation 20 Fan 'of he Aae men en without an 
ferifble-emiſſion. of air or gas. eee 851. 5 nim $ 
Mr. Keir remarks that in theſe experiments the hs: contained in the 
ſtandard ſilver gave a reddiſh colour to the ſaline maſs which was formed in the 
fohition;” and 4 to ä OG through the falr; f 


en 7 flyer. | 2:36 
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Gren, Tb ges allchindifiorence be cond Reus bee he ris of pare! 
and: ſtandard . ſilver diſſolved in alis acid. big SEEN 12k 151m 
Tin was next-expoled; to che ſame mixture of oil of vtriol ws the 
ſame apparatus, and in the ſame circumſtances, care: being always taken to add 
metal than could be diſſolved, that by weighing the remainder, che quan- 
tity capable of being diffolved. might be found; -.as bad been done with on a2 rag 
riments on . ee ole: ei of org lt T 
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No tin was: „liddolved 3 by ile e the Proportion: of 200 
grain meaſures of oil of vitriol to 200 grains of nitre, nor by andther mixture 
ia the proportion of 200 grain meaſures of oil of vitriol to grains of nitro, 
| eee was produt ed im eicher inſtance. Run 2111649) words 880 
Jon Dell ore Mo As 4 OG ie An SE VI row At irc 7 ae Baer 
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Wich 4 mixture in the proportion of 200 grain meaſures of oil of vitriol and 
100 grains of nitre, the tin began ſoon tobe acted upon, — 1 to be diffuſed 
through the liquor; but no extrication of gas appeared auntil-ube. digeſtion had 
been continued two hours in boiling water 3 And then it took place, and gave a 
frothy; appearance t#.thamixture;: whicht was ef an, opa Welte Colour, from 
the powder of tin diffaſed amon it., In this experiment the quantity ef tin 
thus calcined was 7 graids, and the quantity of nittous gas [extricated dyri 
tkis action on the. tin, was g 5 600 mebſbres. Then, upon pouring 200 
grains of water into the retort, à freth efferveſcence took place between the 


water and the white opaque: maſs, aud: 4600 grain meaſures; of nitrous gas were 
thrown- into eee ae 15, 9001 nig HOU £10357 nd o1athetnog: 


il 1 95 1 FExrEUNUVNf VII. te Dar AN $11 bis agizuſol 


Wich a / mixture in BR proportion. ob 100 grain medires. of o of yittiol te ; 
30 = ains of nitre, 30 grains of tin were diflolyed or calcined, and the nitrou 
| which began, to be extricated much ſooner than, in the laſtmentioned: Expe- 
riment, with à larger proportion of nitre, amounted to 6300 grain mea AY Oy 
G added to this n res of tin did not ae ny EE e 
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With a mixture iche proportion of 200 grain meaſures of oil of zich 22057 
grains of nitre, and 200 grains of water, 133 grains of tin were acted on with 
an efferveſcence, which took nn mee TIDE grain 
of: nitrous gase Mathis 4467 Sri} Boy] oft; 
Phe ſeveral mixtures above memioned; in different pröportions of ditre and 

oil of vitriol, did by the help of the heat of a water- bath caleine mercury into 
a white or grayiſh powder. "Nickel was alſo partly calcined and partly diffolved: 
by thoſe mixtures. It was not perceived that any other metal was e Ty | 
them; excepting that the ſurfaces of ſome of them were tarniſhed. 

Theſe mixtures of oil of vitriol and nitre, the author obſerves, Here! ape to 
congeal hy cold, thoſe efpecially which had a large proportion of mitte Thus, 
x mixture of 1000 grain meaſures of oil of vitriol, and 480 grains of nitre; aſtet 
Having kept fluid-ſeveral days in a phial not fo accurately ſtopped as t prevent | 
altogether the eſcape of ſome white fumes, congealed at the temperature of 65 
of Fahrenkeic's cermometer 3 * ſome af the 9 be Dew 
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45*. , The congelation is promoted by expoſure to air, by, which white; fumes 
us and, moiſture, may be abſorbed, or by any other mode of light dilution, with 
vater. 2 4 8 . 25 5 212 2-9 4 L bs 44 37h ESL wel”! $6 Sy; Hr aigh es nnn 50. 
"'Ditution of this compound acid with more or leſs. water, alters copfiderabl 
its properties, with regard to its action on metals. Thus, in its concentrated 
Rate it does not act on iron; but by adding water, it acquires a power of acting 
on that metal, and with different effect, according to the proportion of the water 
added. Thus, by adding to two meaſures of the compound acid, one meaſure. 
of baer. the Tiquar is rendered. capable of calcining iron, and forming wich it 
a white powder, but. without. effer veſcence. With. an equal meaſure, of water 


mix uhh, qaoalopars e e deen 


alfo "A brown colour to the liquor, | uch as phlogiſticated nitrous acid acquires/ 
from iron, or communicates to a folution of martial vitriol in water. 


Dilution with water renders this ompound acid capable of diſſolving copper, 


zinc, and probably thaſe ocher metals which are ſubject to the action of the di- 
lute vitriolie or nitrous acids. ne. ö 
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The properties of this Jiquorn diſſolving ſilver caſily without acting on cop- 
per, have rendered it capable of a very uſeful application in tlie arts. Among 
the manufactures at Birmingham, that of making veſſels of filver plated on 
copper is a very conſiderable one. On cutting out the rolled plated metal into 
pieces of the required form and ſizes; there are e ſhreds, or ſcraps as they 
are called unfit: for any purpoſe hut che recovery of the metals hy Nang 
them from each other. The eaſieſt and moſt economical method of parting 
theſe two metals, ſo as not 30 loſe either of them, is an object of ſome conſe- 
quence to the manufacturers. For this purpoſe, two modes were practiſed: one, 
by melting che whole of the mixed metals with lead, and ſeparating them by 


eliquation and teſting; and the ſecond, by diſſolving both metals in oil of 
vitriol, with the help of heat, and by ſeparating the vitriol of copper, by dif-" 
ſolying it in water, from the vitriol of filver; which is afterwards to be reduced 
and purified, In the firſt of theſe methods, there is a conſiderable waſte of lead 
and copper; and in the ſecond, the quantity of vitriolic acid employed is very 
great, as much more is diſſipated in the form of volatile vitriolic or ſul phureous 
acid than remains in the compoſition of the two vitrio ls. 
Some years ago, the author communicated to an artiſt the method of effecting 


reguired than to — 


pqurrupon them ſome of che acid liquor, Which may be in the proportion f 
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eal with a leſs cold. than 


veſcence'was' produced. With a larger proportion of water the iron gave 
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with a little nitre thrown upon it. In this manner the, ſilver will be obtained ſuf- 
ficiently pure, and the copper will remain unchanged. Otherwiſe, the filver may 
be precipitated in its metallic ſtate, by adding to the ſolution of filyer a few. of the 


eces of r, and a fufficient uariti of. Watet 70 et zbl the h act 
2955 ace fes. . pee na NN Hquor io; 


The pr erty ich this acid mixture pollelles of, difolving filver with. F- eat 


facility; and in conſiderable quantity, will probably render it an uſefulmenſtru-. 
um in the ſeparation of filyer from other metals; and as the alchemiſts haye dil. | 
tinguiſhed the peculiar” folvent of gold under the title of aqua Tegis, a name 
ſafficiently diſtinctive, though founded on a fanciful 1 O5 10 wel | 
been acquainted with the Properties of this compound, ch ey, would br 


have beſtowed on it the e of”: "Aqua regitiee, 
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Pyplogiſtication. Dis einn ty 
The above-deſcribed comporrd acid may be eee 5 differ 3 5 


thods, of which the author mentions three, 


Firſt. By di geſting the compound acid It eng means of the hs of 
a watere bath: f — 5 liquor; diſſolves the ſulphur with. efferyeſcence,” loſes its pro- 
DEITY of yielding, white fumes; and if the quantizy of ſulphur be ſuffitient, erf f 
heat, applied be long enough continued, it exhihits red hirous vapburs, and 


I umes à violet colour... 2. O . 260 9id&79Rhitnod. yiov & 2. ige 103 


„Secondly, If inſtead af diflplving viere in concentrated vitriolic acid, this acid 
impregnated with nitrous gas, „ae eee 3'by-makiog this gas or 
vapour paſs into; the acid; this compound wiülb be phlogiſticated, as it contains 
not the entire nitrous acid, but only its phlogiſticated patt ot element, the nitroas 
without the proportion of pure ait neeaſfary to conſtitute an acid. This 
e of oil of vitriol With nitrous gas, of nitrbus vapour, Was firſt de. 
Be uc ſome of the properties of the limpregaared2liquor' noticed, by 


. rzeft ley* 0 1 * 2437 QAILLIEYL yd. DOE 1820 10 glad > D OP dien fort JIV 
Woes By fobSieuting.: Bros emmonide instead 5 of nitre in the mixture) 
oi of vitriol. 81 | C 31 ni 1134 | DOE 


The compound: rotrared by any, 557 —. ö 1 efpociilly by che fuck | 
HE „differs confiderably; in its properties with;regard to its action on me 
tals, from the acid deſcribed in the firſt: ſection. It has been obſerved? that the 
latter cm pound bas little action on auy metals, but ſilver; tin, . 
nickel, Ou the. other hand, the phlogiſticated compound not only acts onſtheſe 
but alſo.on ſeveral others, Ie forms with iron a beautifutrofe-coloured ſolution, 
without application of any artificial heat; and in time aroſe: coloufed alter 
precipptate, 45. [ depoſited, which is ſoluble in water, with a confiderable"effer--: 
veſcencę. It 8 copper, and acquires from this metal, and alſo from 
regulus of ,cobal t, Zinc, and lead, pretty: deep violet tinges. man mc 
regulus of antimony, were alſo attacked by chis phlogiſticatẽd acid. 

To aſcertain more exactly the effects of this phlogiſticated acid on ſome 
metals, the author made the following expetiments, with a liquor prepared by 5 
making A 825 pals through otbot vitriol during a'confiderable tim-e. 
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" Ts 200 8 81 meaſures « the dil of wiaziah, 5 d with nitroug gas, 
put into a retort with a long neck, the capacity o which, including the neck 

was 1150 gram meaſures, 144 grains af ſtandard ſilver were added, and the 
Wc of the retort was immerſed in water, under an invegted, lar filled FT 
Mater, to catch the gas which might be extricated. 

The acid bega n to diſſolve the filyer with n without applicaugn of 
heat; the lon became- of a violet colour, and the quantity of nitrous gas 
received in the inyerted jar was 147/00 grain ures. Upon weighing the 
filyer Rag oe the 2 which had been diflolved was found to be 70 
£ When water was added to the ſolution, an efferyeſcence appeared, but 
only ae fm quantity of gas vs extricated. By means of the Mater, a 
white 0 wder of ſilver, Mobile in A larger quantity of water, was precipi - 
tated from he ſolution. T lie ſolution of fibver, when ſaturated and undiluted, 


ons ly in cool tempera cares, and, when, W 40 ? ANTI EF 
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the, 72 „ and in the une an, "2 100 b of 4 
i Se Seb I. were” applied o iron An 5 5 erveſcence ah | 
application of neut, rhe furfacer of the iron acquired a beauti fol roſe- 
or redneſs mixed wich! — 2 and this colour gradually p per vaded the 
5 go „yt dffappeared on! ing the | retort: ſome time 3 hot water. 
bearer hgh "#4 SobGctable . het quantity of ait 
expelled into the inverted jar was only 400 5 of which 0 
ter Was Hitrons, und the Felt phlogiſticated. LP 5 2 then poure 
out ofthe rtort, and the RE nary to have loſt only two grains in 11 
The folutigh'was' * into the retort without the iron, and 200 grains of 
Witter were adde to it; upon which a white powder was immediately precipi- 
based, RARER Mi 'greabefferveſcence. ') When 2000, grain meafures 
of nitrous gas had been expelled into the inverted jar, without e 5 
Wed! "the retort was placed" in the water- bath, the heat of which, rendered the 
efferyeſcence ſo ſtrong, that the liquor boiled over the Weg as the W $ oy 
"the. quancity'of gas e . could not be aſcertained. | F: 


Saen nen 19 {2 afar de \Exynmmonaer' III, 4 9 1 fo 0? or 1155 5 ek 5 
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* rains of copper were gilved ie 10⁰ grain meaſures 
* py Pet The ie was of a deep violet colour, and 
at laſt Was turbid. The quantity of nitrous gas expelled into the ioverted | 
during the operation, was 4709 grain. meaſures... When the 22855 was pai woman, 
and 309 Srains of water were added to the folution, an e cence togk place 
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1790 grain meaſures. 9 nitrous gas were ex e 1 8 che glution- than Signed 
2. ate FANG a 1451 142 + "$2 . 4+: 18 45 I, UTE © * 1 s To | LE: i 
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| Wa he fame quantity i; impregoued, oil 91 5 No — 5 tin was —ů es LO 
weight e the liquor ace ed 4. violet colour, became turbid by the {us 
penſion of the * of tin, and 4100 grain meaſures of nitrous * were extri- 
cated without = ade 4900 Wi mh — end! = 0 oy e 41 22G * 


1 
4144 *. N 
* * 
7 1 
© 


8 11 . (of y 1 2 


Exriunenr v. 0 


Aer ENT in the ſame manner formed a thick turbid liquor, which was. 
rendered clear by adding unimpregnated oil of vitriol. The liquor ſoon after- 
wards acquired a purple colour, the mercury ſunk to the bottom, in the form of 
a white powder; and the purple liquor, when a ſolution. of common ſalt in water 
was added to it, ſhewed no ſigus of containing mercury in a diſſolyed ſtate. 

The nitrous gas with which the oil of vitriol is impregnated ſhews no. diſpo- 
ſition to quit the acid by expoſure to air; but on adding water, the gas is e 
- K. with great cllervelcence, and with red fumes. n 


| Exrrnivent * | bw 
Upon adding 100 grains of water to 60 grain es ol. e oil 
of vitriol, '2,300 grains of nitrous gas were thrown, into * receiver; but as 
the action of the two liquors is inſtantaneous, the quantity of gas expelled from 
the retort before its neck could be immerſed in water and placed under the re- 
ceiver, muſt have been conſiderable. The whole of the gas, however, was 
not extricated by means of the water ; for the remaining liquor diſſolved five 
| grains of copper, while 800 meaſures' of nitrous gas were thrown into the re- 
tot Nie > „ unen amn 24. Fern 1 0 WA. 
e the beresallg experiments Mr. Keir dedoces the Sildw ing f. at: 
SY, That a mixture of the vitriolic and nitrous acids in ee dae, 
bas a peculiar faculty of diſſolving ſilver copious u.. 
2. That it acts upon, and principally calcines tin, ; „and nickel (ihe 
latter of which, however, it diſlolves in mall e That it e or 
J Tb on other metals. ug ae „ baron on; balls | 
hat the quantity of his produced while the metal is d iolvir | 
andre to the quantity of metal diſſolved, when, the 5 5 of 
vitriolie Fre is ſmall, than when it is large; andi that when the met als are £5 5 
ſolved by mixtures containing much nitre, and with a ſmall production of gas, 
the ſolution itſelf, or che metallic ſalt ſohin ty Yields abundance of zu when 
mixed with water. . A 
4. That dilution Site water 3 — the co mixture dels capable of 
$ffotving filver, but more capable of acting on other metals. 
That this mixture of highly concentrated vitriolic and nitrous acids à ac- 
* a purple or violet colour when phlogiſticated, either by addition of in- 
mmable ſubſtances, or ſulphur, or by its action on merals, or by very ſtrong 
— ation of oil of vitriol with nitrous gas. 
That this phlogiſtication was found 10, communicate to the mixture the 
py of diſſolving, though 1 in {mall quantities, copper, iron, zinc, and regt a: 
cobalt. 1 
7. That water expels from a highly phlogiſticated mixture of Ebesttitld 
vivnietie and nitrous acids, or of oil of vitriol impregnated with nitrous gas, a 
great part of its contained gas, and that therefore this gas is not. capable of 
being retained in ſuch quantity by dilute as by concentrated. acids. Water 
unites with the mixture of oil of vitriol and nitre, without any conſiderable | 


efferveſcence. Ao & 110 #1 1 3 iG Calls. 4 do BAG 2M ; «3 8 : +: $13 
en 2452 wal G 

* Mr. Keir * chat Thee Prieſtley has 1 this = Senden 4 to oil of vitriol by 
impregnation with nitrous gas or vapour, and alſo the 1 22 r 7 n water. See 
Experiments and Obſervations, vol. iii. p. 129 and 277. Log 
3 50 © To 
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To theſe obſervations the author ſubjoins another fact, viz, chat when to the 
mixture of oil of vitriol with nitre a ſaturated ſolution of common ſalt in water 
is added a powerful aqua regis is produced, capable of diſſdlving gold and pla- 
tina; and this aqua regis, though compoſed of liquors perfectly colourleſs, and 
free from all metallic matter, Acquires at once a bright and deep yellow co- 
lour. The adgition of dry common ſalt to the concentrated mixtures of vitri- 
a and er acids produces an efferveſcence, but not the yellow colour; or 


t 5 duction 5 which, e a certain e of water ſeems to be 

nece : 
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5 4 
Mr. Keir introduces his account of che experiments which are the ſubje&t o 
this part of his paper, by remarking, that Bergman * relates, that upon add- 
0.2, ſolution of ſilver in nitrous-acid. no precipitation enſued, although 
bon of iron to acids 1 in . Rp to. be much ſtronger than that of 
flyer; nd althoug h' c en wit rd. to. e nitrous acid, other e 
K fi SHO nity. "bp 5 for 0 iron, e Apetz 5 185 
e P gel M | ſerves, th great 
Meyle 91 of a ts the courſe x, Ber pe be 
however, Pk — — precipitation occurred, which 5 attributed to the 
peculiar quality of the irons thus employed. With a view to diſcover the cir- 
umitances,;and-tojavcitigatethe.caule of this irregularity and exception to the 
wee affinity, Me, Keir made the following experiments: 


old to 5918 9113 OJ Hus EPEA NT 19: gh 10502 251157 NO vg 10 


n blper was" Ligeſted io” pure and pale hittous acid; and 
ae di ation. Was ge a 205 | before the ſaturation was completed, ry 

e folution Was ure N pieces of clean and newly- ſcraped iron 

ire of a wine glaſs,” 'and Auel At co 8 Fins £1564 of ſilver enſued. 
10 ke precipitue was at Art back, then it afl d the appearance. of filver, and 
was five or fix times larger in diameter than the piece of iron wire Which' it en- 
veloped. The ny, of the 5 75 on the iron continued ſome little time, and 
then it ceaſed the ſilver re: diſſolved, the liquor became clear, and the iron re- 
a brigbt and undiſturbed 1 15 1 at the bottom. of the Fiat glaſ: 
. 5 it e n ſeveral. weeks, without he * e o = 


Th-©4, 21 >RiÞ no 21811 
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When the ſolution of ſilver was completely faturated, it was no 1 af. 
hs wok AERIE, to Bergman's obſervation. 3 
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"Mr Kei loving Found that the folution aQed on the iron, —— Was 1 
Free before it had” been” ſaturated, and not aſterwards, was defirbus 
knowing whether the ſaturation was the circumftance which prevented the 


tion and Gas oe For this purpoſe he added to a portion of the ſaturated 
e ome of the ſame nitrous acid, of which a part hed been ee e to 
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diffolve the filver'; and into this mixture, abounding i e Gepe bun did bse 
threw a piece of iron, but no precipitation occurred. It was thenee evident; 
that che ſaturation of the . was r the only: eee "Og. OS 
. e b ich Af = ir 
Ne Dane iv. 99 15 7 ts . 
re 0 Aber e of f cs ſaturated ſolution of A ſome 90 due Br 
trous acid was added; and upon trial, it was found, that iron precipitated 
filver from rhis mixture, and chat the ſame appearances were exhibited why 
had been ES ns with the ſolution previouſly to its union. ee heme ped 
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The — effects were produced when vitriolic acid was auge to * ſaturated 
ſolution of a ere on ie applied. 2e Ain 232100 1411. 119A NA | 
7 Ne eh | Errata vr. £121 BA £490 4d, cid _ TCR 210 


Pg the Fr de of wy iron. vo added; Lune che roy GE 
| ſoluti on Ar pout: Into k die ful poh whi 
e of Alver took. pgs 10h 8 Ry "whe h the fat we, Cl 
bee 190 mixed with i the Cn lilver, 0 e due es hen adde 
to the mix 5 W ff e eafued... (25940 46 enfin — 0 anel 
110 Sch ob 07 Weid 8 Er EAᷣ᷑ũI VHc; 1c 1 5811-40 V1 2 16H 039q 
The FAIRE 'of Litton seid, ot of che ted futning nitrops acid, nebefbity 
to communicate to che fatorated ſolution of fleet the Property of being Red 
on by 1 iron, varies according to ſthe concentration, and to 10 eber of 5 


ation of the acid added ſo that a leſs tity ch 7 ficient. does 
produce any apparent. effect, eventhel els, when. d 75 0 12 F er, __ 
addition of ckeſe acids brought nearly do A. Precipital © Rte, th ˖ cee 
% FARE wall, ina little time, render it capable of acting = Dun £ 58 70 5 
Dank appears then, that a ſolution of. filyer. 1s, not precipica en, 5 881 


e een ee e Wan ee tin dee 250 


Ee 5 1 if gt Fo Ermer. HH; 3111 16 5 5114 1 5 o 
„ affects the Aion of à ſolution of filver on iron; — if iron be ij eſted 

Sith heat in a perfectly ſaturated folution of filyer, ſuch as à ſolution « | 

tals of nitre of ſilver in water, the ſilver will be depolited in its bright "metal A 


ſtate on different parts of the iron, and the iron which has been acted on by tlie 
ſolution, appears in form of a yellow ochre.  . 
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Bergman los, that he has ſometimes obſerved beanriful- erytlajzttiojs ot 
vegetations of metallic filver formed on pieces of iron immerſed long in a folu- 
15 of fler. Mr. Keir obſerves, he has found that no time is able to effect 
is depolition,, + unleſs the ſolution be in a. ſtate. nearly. ſufficiently phlogi icated to 
Cu of. a precipitation by iron, but not eee i e enough ( 
e de parole Wwe dae 8 511 4130 een ba 
bi bayalgius 49 c ExrzR RT „„ | | 
Dilution wah a great deal of water ſeemed to diſpoſe the: 8 &7 fi _ wo 
f by iron more eaſily. A ſoldtion of ſilver, which did not act on 
lib 502 iron, 


SIL. ( 85 ) | Sill 


io, upon being very much dilyted, and having a ice af. iron immerſed in 
Wing leyeralbours,. gave ttt FR TO form of Jy er HaNgbr 90 
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On the Alterations which Iron on its Surface 24 1 » the Aan ot 4 dee . 
Silver m Nitrous Acid, or M a pure concentrated Nitrous Acid. 


Ic has, been ſaidz that hen iron is expoſed, to the action of a, \phlogiſicate 

olution, of ſilver, b ane precipitates the ſilver, 18 elk acts d-upan or, dil, | 
ſolved by the acid ſolution, during/a-certain time, longer or 1 0 5 according | 
to the degree of phlogiſtication, quantity of ſuperabundant acid, and other cir - 
cu umſtances; ; and that at length the ſoluti. n of the iron ceales ; che ſilver preci- 
pitate is re - diſſolved, if there is ſuperfluous acid ; the liquor becomes clear again, 
but only rendered a little bend by is having diſſolved ſome iron; while the 
piece: of iron remains bright and undiſturbed, at eee 95 33 
re e eee Glrer. 199 > d 


"EXPERIMENT I. 26id to uf a * es | 
93 part of the phlogiicate 8 of ee had paſſed through 23 | 


which, had c e of iron, was red 1 

5 er Aas 1 AF ples rde 75 D Fon | b drop ped off the liq be, | 
upon which a Pei e 5 2 che filver ended, a folution 2 part of the i 

a re diſſolution of the precipitated ſilver, and a ceſſation of all thoſe phenomena, 
wh the 1 1 25 0 bri ight 91 uiet at hy Cp of the liquor, as before. - 


red then, t l E had not loft ower acting on freſh” iron, 
CCC 
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To one of the pieces of iron which had been employed in the precipitation of 
* ſolution of ſilver, and from ch 17 ſolution no longer capable of acting 
it had been poured off, tee ſolution of filver was added, 
e had ever been"expoled e a, + "of iron, but no Precipitation hap- 

ir 7 20 on id in - F dQ NON 


eh ted i then. that the irbn it ſelf, by having been once employed to Pteci- 
iitate a ſolution of ver, was ren ered! incapable of any further action dn any 
K lution of filyer.. And it is to be. obſerved, that this alteration was produced 
with ut the Jeaſt diminution of its metallic ſplendour, or change of colour.” The 
a N however, Was only ſuperficial, as may be ſuppoſed; for, by ſcrap 
its Altered Coat, it was again rendered capable of acting on a folurion! 8 

vi koh Mr. Keir calls iron thus affected altered f iron; and iron Which is . 
e altered, kreſh _ hs eco Tt erte 
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203 phlogiſticared ſolution of ſilver, in which a a piece of e AT an 
lay, without action, a piece of freſh iron was added, which was inſtantly enve- 
loped with a maſs of e, filver, and acted on as uſual; but what is very 
remarkable, in about 4 quarter of a minute or leſs the altered iron ſuddenly 
was covered with another coat of precipitated ſilver, and was now acted; on by 
the acid ſolution like the freſh piece. In a little time the ſil ver precipitate was 
re-diffolved;' as uſual, and the two pieces of iron were reduced to an altered 
fate, When a freſh piece of iron was then held in the liquor, fo as not to touch 
he two pieces of altered! iron, 1 5 were nevertheleſs ſoon acted upon by the. 5 
2 acl 


cid {cleans iddedlyiqongrtaidinflengibchtleas ind and theſe 
pbenemiena may be repeated with the ſame ſolutionof filver, till the ſuperfluous 
acid of the ſolution becomes 9 Sha PE 89] iron, and then the W e of 
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bak FM baun oj nitrous acid was poured aac a, * ny ated tothe, 
wit out any 7 985 enſuing, although this acid readily ated on freſh iron a0 
when to the dephlogiſticated nitrous acid, with a piece of altered iron lying in. 
merſed in it, a piece of freſ iron was added, this immediately began to diffelde, 
218. ſoon afterwards the ee iron was ated on alſo by the acid 
128 onde ret 91907 li bovichib<st ei 038114 
5005 15 thy : 1055 et A 55 Minen eh V. wed SH 5515451 ito Wd) 
pon a piece of altered iton a folution bf copper in nitrous acid was pouted's! 
but the copper was not precipitated by I 
copper from à ſolution of blue vitriol. 11 


on fn 4 - ire 8s i xp KART VE. e v och 0 EAA 
911 289 I | < 9910 2 tute 1 

 Akexed jrom, was hen en by 4 c phlagi 91000 1 105 da ber hg. 
cee "which is known 19, be phlogiticatede >, nog 


danse ig an? . 8 7 "Expinivtent" wie win 3d) 40 * it — 
Per ed i E 16, M407 II. 1 ip Dita into 4 Bair Koßeeher 0 


| pieces of clean freſh 
ming, . e 0 1 Nh 1 hen Ni wa Tok 
ver, i 


altered, in the ſame manner as it is lol 
incapable of being attacked either by a Phlogiſticated ſolution of ſilver, or by 


rc wn e nitrous 2 195d bed did noni to eddi 597 0 aF 
ge 19) 63: 13900! eätuxür vn. cd wh MB ci Hit J0 non lo « 


of noi Ro by R399 ber 10 
1 was xs alſo. altered b eing 1 \merſed ſome.li 8 ime : Aa. rat 
tion of filver, which did 15 ng ne vifible 58 on it. 8 8 > * 55 
The alteration chus produced on, the iron aperficial,. The le 
E ſome of the freſhy 1 Wax be 1 the kh in A 5 aa hus Ju bees it do 
ls action of the acid. 37 $9 rpg 1 
It is therefore with difficulty chat hoſe; pieces of Altered. iron Kei be dr ied, . 
without lofing their - peculiar, property. For this reaſon Mr. elr eneral 
transferred, them out of the ſolution of ſilver, or concentrated nitrous. acid, 1 0 
any.other liquor, the effects of which he wanted to examine. Ot they. may be 
transferred firſt into a glaſs of water, and thence into, the liquor to be e Found. 
But it is to be obſerved, that if they are allowed to remain long in the wat 
they loſe their peculiar property or alteration. ' They may 5 1 in on 
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Augen nen A in ſpirit of ſal ammoniac. Fj & WW 
17 69, Tas 2864 1910 PIE eG 4 1601 . 
eee e 1 Ex ERHENT * | 6 


Toa ſatutated ſolution of: copper in nitrous! acid. Grid v was a capobls of be 
7e precipitated by freſh iron) ſome ſaturated ſolution of ſilver was added, 
From chis mixture, a piece of freſh iron neither precipitated ſilver nor copper 1. 
nor did the addition of ſome WAY ee ng nitrous, acid effect e eee 

n 01.100 28 OI AOUPHORI ut Dient 17581 e n 1 10 4 XACT 1 1 Hatt 
af Id. noq u bos ago! | aoladiiovon 9135 rods 101 5212115 Exer mant 
D128. | R 
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2 ienten of ads | Grice by precip picating/ filver' from” Medes acid, ; by 
means of copper, was very reluctantly and flowly precipitated by a piece 
- freſh iron; and the iron thus acted on 3 acid was changed to an ochre. 


ei 9357 1651003 loi EXPERIMENT XI. 21 09 An. 
95 15 Knicks &folotion of ver having been partly rech 6p ey — — 
qu wy the ala of 82 upon trefh' iron, aud "of hee mk e 
Wire Jiifi3 Or) 
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Freſh i iron gaz ahh wall time in ſolutions of "RI i Rat or K hitre of 
mercury in water, did not occaſion any precipitation of the aifolved metals ; bur \ 
F acquired 2 an altered quality. Theſe. metals taken! in this reſpect reſemble Alber. 5 


H43rtzaSt Se yarn ind ; van ExPENINMENr XIII. iD 2antimngg nt dg 18 ; 


It is well known that a ſolution of martial vitriol, added to a ſolutiom of gold 
it ate dee precipitates the gold in its metallic ſtate. Mr. Keir remarks, he 
does no D that the precipitation of a ſolution of ſilver, by che fame 

. martin 9 the pre However, upon pouring a lolarioh 6f mar- 
. a0 Web Inf s of flyer, in the gitrous acid, a precipitate win be 
thrown 8 which ac quires in a 1 inutes' more and more” of à metallic 
appearance, and is Ae Perfect flver.” When the two ſolutions are pretty 
well concentrated, a a bright” argentine film ſwims on the furface of the mix- 
ture, o. vers the fies of che gal in which the experiment is made. When a 
5 ace of flyer is fea; the mixture is "blackened; as happens 


neFally to x folidtion ef martial vitriol; when a | phlogiſticated Hitrous acid is 
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5 81339010 G nols9 1 
2 val pare of Vater r Were, a dded to a mixture of phl Wii Gale o © 
. and, a ſolution wy marti el Wiel. den EE 1 0 . Pte ci. 
pizarcd, and the, NY mixture was Tigett ch heat; b means mol 
of the precipitated flyer was re: diſſalxed. 13 has 0 e . 
diſſolution of gold, precipitated by oa, vitriol, upon boiling t e mi 1 5 
but lie attributes the te · diffolution to the concentration of the aqua Tegis. | y, the 
aporation. As this explanation did not accord with, Mr. Keir $. Hotions, 
itured che mixture with water, and found that the ſame re:diffolütion ge 0 Hegütke N 
both with the ſolution of filver and with that of gold. But he did not. fin 
that the re · diſſolution ever took place with either 1 the metals, upleſs There 
bad e feen acid in the ſolutions of * add fe FP 3 
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7 Pieter is alſo precipitated in its metallic We, from "A od 7 nitrous 
acid, by a ſolution of martial vitriol. When the liquor is poured off from _— 


% 
4 
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ee this may, * e into running e by being dr (hear E 
*5 41 9 10 042 10 0 
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MI. Keir found alſo, che ſilver may be precipitared in its metallic 


from its ſolution | in vitriolic mk; by addition of a ATE martial gp): 
C A vitri 
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A vitriol of mercury may alſo be decompounded by a, ſolution: of martial vi- 


triol; and the mercurial eorighwss hich is a wigs k powder | one oY 
ee een bas vis e 15-48 at 
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Luna cornea is not ö by martial vitriol ; 3 $19 is 
an operation of a double affinity. Nevertheleſs, this luna cornea may 2 of In 
pounded by. the elements of martial vitriol, while they are in che act Ae 
tion; that is, the ſilver may be precipitated in its metallic lac d by digeſting 
luna cornea with a dilute vitriohc acid, to Which ſome pieces of iron are added. 
And it is to be obſerved, that the reduction of the ſilver and Precipitation. take 


place while the acid is yet unſaturated, Marine acid and 1 By 0 to luna 


cornęea effect the fame. reduction of the filver 6 19. 2 metallic, flats,” even w 6 wh 


there i is more acid than is ſufficient for both tnetals 
' Sulphur combines readily with ſilver in the dry Way 3 but ur be ſeparated 


by a ſtronger; heat. The ſulphur of liver, of, ſulpher Ly agkens, filyer,. 
and combines wich it, whether the flver be,ummerls | olution, or 


expoſed to hepatic air. AOHGOF g io noi 5700 * 5 70 Jun ede 


Aqua regia acts ſtrongly on ſilver ; but pretip 'of lu 
nea as faſt as it is difſolved. This eff, may be REA 
that the nitrous acid diflolves, the flyer, and ihe, mars JLECh 10h .awoig3 
7 The neutral ſalts alone dg not alter flyer either ere or. EM 6o d 
tre, in particular, does not deflagrate Aer his metal. 5 a 11192903 55 
Moſt metallic ſubſtances. reci pitate falyer;an the, m feen e its { 
tion: The aflayers make; ule, of cor ee the es 1 galten 
ver el 


acid uſed in the proceſs; ff parting. he, precipitation pf Mereity. 5 
very flow, and produces A peculiar N arrangement, c 


tre 

Diana, In this, as in all precipitations, the peculiar form may be aff Kae is. of 
variety of concomitant circumſtances ; 1 r which, reaſon one proceſs . 2 
ceeds better than another. Lemery Aires ther uh ounte' of fine flver Us diſ 
om. in a ſufficient quantity of very pure and moderately ſtrong nitrous acid; 
Fs ths & dlution be mixed in a m atraſs, or bottle „ With about 'twenty” ounces of 

diſtilled” water; and that, after i addition of two' ouhces” of mercury, the 

whole be ſuffered to tepoſe. Daring the ſpace of fotty days a kind ef tree 
ſilver will be formed on the ſurface. of the mercury, with branches greatly ted 
embling : A vegetable ſubſtance in its ramifications.” ''The ee proceſs” is 
aid by Fa: to ſucceed very well ; bur the following of Homb berg: is tic 


My 110d 
Wa an amalgam 


thou heat, of four drams of leaf ſilver with! two 


: m 
drams 2 Mae Diffolve this amalgam in four ounces, on à ſufficient quant 


tity of pure nitrous acid of a moderate ſtrength; dilute this ſolution in about a 
: and a half of diſtilled water; agitate the mixture, and preſerve 1 it for ule 
im a glaſs bottle with a ground ſtopper. When this preparation is to be uſed, 

Pa ntity of one ounce is put into a phial, and the ſize of a pea of ama en 
d or filver, as ſoft as butter, is to be added; after Which the veffel 
be ſefe at reſt. Soon afterwards ſmall filaments appear to iſſue out of the ball 5 
amal as which nter increaſe, and ſhoot out branches in the form, of 
ſhri Nein | . a 
Wt Fe Wees peine es Lemery, 8 acid depobis its cher at ie 


[bunny FA 


* Keir ends the account of Mr, Keir's experiments. 
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lame time that it takes up mercury; and, in conſequence” of the liquor being 
ſo much diluted, the proceſs goes on ſlowly, and the precipitated filver has time 
to arrange itſelf according to the law of its cryſtallization, whether that de- 
pend on the polarity of its particles, or on any other property not yet explained. 
0 the method of Homberg, there are two circumſtances which appear calcu- 
lated to forward the drodeß : in the firſt place, the nitrous acid already con- 
tains mercury in ſolution, which may probably render it more diſpoſed to part 
With the filver; and, in the next place, the mercury is combined with filver or 
gold in che form of an amalgam. Theſe may perhaps facilitate the precipitation 
of the ſilver, by preſenting a baſe. for it to combine with ; which may be more 
perfectly at re poſe, becauſe leſs agitable than the fluid mercury in the former ex- 
periment. Aſter all, however, though the general theory of the experiment is 
not difficult, yet it does not feem eaſy to point out the effectual cauſe of the dif- 
ferences between the two reſu ls. e 
Silver unites with gold by fuſion; and forms a pale alloy; as has been al- 
ready mentioned in tfeating of that metal. With platina it forms a hard mix- 
ture, rather l than filver itſelf, and of difficult fuſion. The two metals: 
97 unice well. Silyer melted with one tenth part of crude platina, from 
Which the ferrugindus particles had been ſeparated by a ſtrong magnet, could 
not be rendered clear of ſcabrous parts, though it was repeatedly fuſed, pred 
out, and laminated between rollers. It was then fuſed, and ſuffered to col in 
tze crucible, but with no better ſucceſs. Aſter it had been formed, by rolling 
and bammeriog, into a ſpoon for blow- pipe experiments, it was expoſed to a 
low red heat, and became rough, and bliſtered over its whole ſurface.” The 


\ ntities. were one hundred grains of ſilver and ten grains of platina. Nitre 


_ 


* 


. was added during the fuſions. FF Wo rt ro 
Silver very readily combines with mercury. A very ſenfible' degree of heat 
is produced when hilyer Jeaf and "rider are kneaded together in the palm of 
the hand. With lead it forms a ſoft, maſs, leſs ſonorous than pure filver. >| With 
copper it becomes harder and more ſonorous, at the ſame time that it remains 
ſafficieatly ductile: this mixture is uſed in the Britiſh coinage.” Fifteen parts 
| of . filyer, alloyed with one of copper, form the compound callediftandard ſilver. 
| The mixture of filver and iron has been little examined. With tin it forms a 
compound, which, like that of gold with the ſame metal, bas been faid to be 
briefe. however ſmall the proportion; though there is dojo); tes 4ittle- foun- 
dation for the affertion in the one caſe as in the other. With bifmuth, arſenic, 
Zinc, and antimony, it forms brittle compounds. It does not unte with nickel. 
The compound of filver and wolfram, in the proportion of two of the former to 
one of the latter, was extended under the hammer during a few ſtrokes ; but 
afterwards ſplit in pieces. e e neee en 
Silver is found either native or mineralized. The native ſilver is found in 
Peru and various parts of Europe; ſometimes in conſiderable maſſes; and often 
diffuſed through ſand, ochre, or lime-ſtone. It is feldom pure, but is gene- 
rally alloyed with copper, and ſometimes with gold, iron, or regulq; of antimony. 
The mineralized filver contains ſulphur and arſenic, or both, withyther admix- 
res. 6 | J DFE F: 25} » 
bs Native filver may be purified by pounding or waſhing, or amalgamation with 
mercury; and the filver itſelf is refined by cupellation with lead in the ſame: 
manner as gold. In the large way, the litharge, or vitrified lead, is blown 
from the ſurface of the ſilver by bellows, inftead of ſoaking into the crucible. 
may be ſeparated from filver by parting with aqua regia, or treatment 
f | | | „ 
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with ſulpbur i in the dry way, which combines with the sheer, and leaves the 
e 
The vitreous ſilver ore is the richeſt ore of filver, and e from ſeventy 7 6 
to eighty pounds of ſilver in the hundred weight; the reſt being ſulphur, with 
rarely any other metal, except a ſmall portion of iron. It is found either in 
_ folid large . or inherent in quartz or ſpar. Its colour generally reſembles 
- that of lead; 1 dark by expoſure to the air. It Sfoally = a 
flight degree of eability, and is ſufficiently ſoft to be cut by a kni 
Io analyſe this ore in the-moiſt way, it may be boiled in nitrous acid, which 
| - Acidifies the ſulphur, and cauſes great part to fly off in the form of vitriolic acid 
air. Common falt, or marine acid, will precipitate the filver in the form of 
luna cornea, which may be either reduced, or accounted for by deduQting _ 
fourth Wi its woe when waſhed and dried, which fourth of 1 its wot” in ma- 
5 rine ACU : 
Ad In che dry way, it may be reduced by expoſin it to a beat not kacßesent to 
melt it. In this way the fulphur is diſſipated, and the filver remains uſually i ina 
fibrous form. Small portions may be conyenieanly decompoſed in this manner 
by the blow-pipe upon charcoal. 
-Tbe red filver ore is a heavy ſhining, ſubſtance, either traiſplhebiit or opake ; - 
k gray or blackiſh, but always reddiſh hen powdered: it ofvaily 
contains more than half, and ſometimes three-fourths of its weight of filver, the 
_ reſt being arſenic and ſulphur. _ 
In the moiſt way this ore is analyſed by reducing i it to fine powder, a bdiling 
i wich diluted nitrous. acid. The reſidue, which contains the ſulphur and the 
arſenic, muſt be edulcorated with water; and the arſenic may be diffelved by 
boiling in a ſufficient quantity of aqua regia. Tf the ſulphur ſhould vetaln any 
luna cornea, it may be ſeparated by keeping it for ſome days in a cloſed veſſei, 
wich its own weight of diluted cauſtic volatile alkali. | The clear nitrous ſolution 
being mixed with the water uſed. in the edulcoration, affords a precipitate'sf luna 
_ cornea by the addition of ſea falt, which may either be reduced, or accounted 
. in the ſame manner as in the aſſay of the vitreous ſilxer ore. | 
Silver united with ſulphur, arſenic, and copper, is generally called dhe nie 
ore of filver.; One hundred grains of this being reduced to a powder, 'and: gently 
boiled for an hour in more than twelve times its weight of diluted nitrous” id, 
the copper and ſilver are diffolved, and a white reſiduum remains. The filver is 
precipitated in tbe metallic form by the immerſion of a clean plate of co 1 and 
the copper being aſterw-ards precipitated by the addition of volatile li, may 
be accounted for by allowing 194 grains of the precipitate to 100 of the co 3 - ff 
and deducting the loſs ſuſtained by the plate of copper which was imme | in 
the ſolution. The white reſiduum may be deprived of its arſenic and iron by 
boiling in marine acid. The arſenic may be precipitated by the addition of water; 
and afterwards the iron, if any, by Pruſſian alkali. The undiſſolved ſulphur 
may be en with volatile alkali, to iy whether it contains either N or 
luna cornea. 
The other ores of five, of: which there is conſiderable. ae may be ana- 
lyſed by * og the n nn to the 1 or known n Wo- | 
o ages of rhe ep - 5 


= Ne * For Wy Foot. Bergman” 8 Treatiſe on the Art of Ain Ck in the Hutnid Way, i inſerted i in | the | 
ſecond volume of the Englifh tranſlation. of his Opuſcula, or Ellayes , 
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Sulphureous and arſenical ſilver ores may be aſſayed by roaſtiag,, and ſubſe · 
quent fuſion with a greater or: leſs quantity of flux. In the fuſion, the ſilver is 
obtained alloyed with lead, copper, or iron, which may be. ſeparated, by cupel - 
lation with lead, and the ſilver left pure. The fineneſs of ſilver is denoted by 
the aſſayers by mentioning che number of pennyweights and grains of pure ſilver 
contained in the ounce. So that if an ounce of ſilver be found to loſe half a pen- 


ts beſdeveiued in this geſpect: but he may in this caſe. have recourle to aqua. 


eee 
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added, and the mafſs treated in the way of eliquation. The lead flows out, car+. 
rying the ſilver with it : and laſtly, theſe two metals are ſeparated. by the teſt, 

on which the lead is converted into litharge,: and the ſilver remains pure. 
f va. 

ö er 


The uſes of flyer are well known: it is chiefly applied to the forming, « 
rious. utenſils for; domeſtie uſe, andi as the medium of exchange in money. Its 
diſpoſition to aſſume a black colour by tarniſhing, and its, ſoftneſs, appear to be 
tbe chief objection to its uſe in the conſtruction of graduated inſtruments for aſ- 

tronomical and other purpoſes, in which a good white metal would be a deſi- 

rahle acquiſition. 441 DIS 3.395 1 : ECCFFCCC JON 13K EY nr toi 
__ SILVERING. There are various methods of giving a covering of ſilver or . 
ſilvery aſpect to the ſurfaces of bodies. The application of ſilver leaf is made in 
the ſame way as that of gold, for which ſee Glblxe. Copper may be ſil! | 
vered over by rubbing it with the following powder: Two drams of tartar, the 0 
ſame quantity of common ſalt, and half a dram of alum, are mixed with fifteen... 
or twenty grains of ſilver precipitated from nitrous. acid by copper. The ſur- 
face of the coppet becomes white when rubbed with this powder, Which may 
afterwards: be bruſhed off and poliſhed with leather. The ſadlers 3, tis 
makers cover their wares with tin for ordinary uſes, but a cheap ſilvering is uſed, 
for this purpoſe as follows: Half an ounce of filver that has been precipitated 
from aqua fortis by the addition of copper, common ſalt and ſal ammoniac, of 
each tuo ounces, and one dram of corroſive ſublimate, are triturated together, 
and made into a paſte with water; with this, copper utenſils of every kind, that 
$43? 3h a 9935 N 8. 40 Hin dine ihn 10 1041 by K 16D a £1 4.140) AVC 6: 
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| have been previouſly boiled with tartar and alum, are rubbed, aſter which they 

are made red hot, and then poliſhed. The intention of this proceſs appears to 
be little more chan to apply the ſilver in a ſtate of minute diviſion to the clean 
ſurface of the copper, and afterwards to fix it there by fuſion ; and accordingly 
this filvering may be effected by uſing the argentine precipitate here mentioned, 


with borax or mercury, and eauſing it to adhere by fuſion.- The dial plates of 
clocks, the ſcales of barometers, and other ſimilar articles are ſilvered by rubbing 


upon them a mixture of luna cornea, fea-falt, - and tartar, and afterwards 


face. It is not durable, but may be improved by heating the article, and re- 
peating the operation till the covering ſeems ſufficiently chick. The ſilvering 
of pins is effected by boiling them with tin filings and tartar. The explanation 
of this effect is difficult. It ſhould ſeem as if the order of the affinities was 
cChanged by the increaſe of temperature; ſo that the tin may be taken up at a 

lower temperature by the acid, and give place to the braſs at à greater heat, 
5 But ſee 'TiNNING.'! CCC 24 Rg1O7J]Qb | LOT HI 20 911] If DN: 
In the ſilvering of looking-glaſſes, like the preceding operation, no ſilver ĩs 
uſed. A leaf of tin foil, which muſt be thicker the larger its dimensions is' 


2 


1 * F 
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evenly ſpread upon à ſmooth ſtone table furniſhed with a; rim. U pon this 


mereury is poured in a ſmall quantity at firſt, and ſoftiy bruſſied about till the 
whole ſurface of the tin appears bright by amalgamation At this period; the 
mercury has corroded the upper ſurface only of the tin; but if the operation were 


io reſt here, its texture would ſoon be entirely deſtroyed by a total combination. 8 


The workman then pours a conſiderable {pr Fe mercury upon the table. A 
ſheet or piece of paper with a neat eut edge is then er 
of the table, and upon it the plate of glaſs intended to de ſilvered. The plate 


is then ſlided on ward, and comes in contact with che mercurial ſurface, ſo as not 


only to prevent the interpoſition of bubbles of air; which would enſue from a 


perpendicular application, but likewiſe in a great meaſure to drive the duſt and 


other impurities before it. As ſoon as the whole ſurface of the glaſs is thus ap- 
plied to the mercury, the paper is withdrawn, and weights placed on 2 
ſo as to bring it into cloſe contact with the amalgamated tin foil. The ſuper- 


fluous mercury is then decanted off, and the glaſs ſuffered to remain undiſturbed 
for a day or more. During this time, the mercury applied between the ſurface 


of the glaſs and the tin, becomes gradually abſorbed by the latter, and forms a 


hard amalgam, which is not eaſily injured or removed, and is further defended 
by the frame into which looking-glaſſes are uſually ſet. e 
The convex ſurfaces of glaſs mirrors are ſilvered in the fame manner, but in- 
ſtead of a flat table, a mould of plaſter of Paris is made uſe of. Hollow mirrors 
or globes are filvered by an amalgam conſiſting of one part by weight of biſ- 
muth, half a part of lead, the ſame quantity of pure tin, and two parts mer- 
cury. The imperfect metals are to be firſt fuſed together, and the mercury 
tben added when the mixture is almoſt cold. A very gentle heat is ſuffi- 
cient to fuſe this amalgam. In this ſtate it is poured into a clean glaſs globe in- 
tended to be ſilvered, by means of a paper funnel which reaches to the bot- 
tom. At a certain temperature, it will- ſtick to the glafs, which by a proper 
motion may thus be filvered completely, and the ſuperfluous amalgam poured; 
out. The appearance of theſe toys is varied by uſing glaſs of different colours, ö 


ſuch as yellow, blue or green. 1 „ + 8 F ITY 4 $47} 39. FLAT; ba Gait 
-SINOPLE is a dark red jaſper or flint, which ſtrikes fire with ſteel, and affords 
Sins | 52 * ; in 


carefully waſhing off the ſaline matter with water. In this operation, the filver _ 
is precipitated from the marine acid, which unites with part of the coppery ſur- 


applied over one of the time 
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* ye l 1 Narr Jo Ker mart thes' "4 blick 248 Rin FOE; 
Ferri, 8 = Fig 11 Fel with the Prutas alkali, it would probably ſhew eighteen 
or twenty parts of iron, as this always ſeparates wag double _ 9 lar dig 
iron that can be extracted in the dry way. ee ee fr 
SINTER. See STALAcTITEs. e 9 555 
: 1 TE. This name is given to argillaceous i now which an ro 
well. known. property of breaking or ſplitting! into plates or laminæ. 
ſeventh, Fer cighth 11 e * Kirwan's argillaceous gems e "ad 
flares or I Ty 1 
Of che roof lane c or ſhiſtus tegularis, he reckons four varieties, none of 
which has been hitherto analyſed, except the bluciſh- purple late, chiefly uſed . 
oh London, which he Fr, FOR to Shieh, as to a ard, he re ers _ 
ner 103 101] 
N Clay intimat 1 mur 
0.3 of its weight of m magneſia, O. 1 Re Uteafechr earth, Both ee 1 5 
and 5 A ight of how beſides a flight admixrore jk Fenn . 
hel 2 FA 2 NEW Prittſe, and of 4 lamella 
li 1 01. is fer. rift] 5 and of a ame ar Wa 
1555 1 2.87 Ls en in 19 of Z of an Fe thick, or leſs, it yi 
1 55 455 if ſtru . 2 7: 
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— 1s NATTY fine: it is never t | 
ly. eſces with. = |s when reduced o powder, otherwiſe not: 

heated red, it 12 un more than 2 . cent. of its weight, lightly eerie 
nates with nitre, and then aſfumes a brown red colour,” but calcination, does: 
not render it magnetic : hs Pena ger heat it is fuſible without additien, and 
forms a black 4 it is dflolvet by mineral alkali in the dry way, 


1 pl th ide effervelcenee, and alſo b waere le 
2 n ved ee el Su Spe -nCE 0 Gerhard: rn that! it melts Wege caſe. | 


in chalk or clay. a 8 
e acid of nite Wo ſtand ing on it two. months in cold, affurnes 4 
ecn colour 5 0 Lowe 4s MT 
11 LEP 100 grains 6f Jt "It t to contain about 46 of files, 26 of agu, 8 ot 
| N calcareous earth, and 14 of iron. Part of the 1 iron ſeems to be 
ap icated Rate, Kom its union with the oil, and part in a dephlogiſti- 
Late Hate, or that of à red calx. This is united: to the argillaceous Part and: 
flex. and is very difffcultly ſeparated. 1 - 
7 H. Pale, ſhebely purple, or blueiſli his.” This ſtone is harder 
8 | foregoing, its laminz thicker, and its texture coarſer: it ſeems to con- 
tain a larger proportion of the ſiliceous, and a ſmaller of the martial ing cnn] 
ARLETY IH. Blue ſhiſtus. The proportion of the earthy ing SOIT) 
ping the fame: as in the firſt variety, that of the martial ingredients Wn t&'Þ 


Ober ſtones ate alſo uſed for covering houſes in various countries, but they 
2 eaßly diftivgwſhed ; as their laminæ are much thicker, their fetter N 
n,. and their texture coarſer. They chiefly belong to the claſs of f fad ones, 
Da calcareous. genus. gr 
8775 ARIETY IV. 1 75 blue late, Miſtus ſcriptorius. It efftiviſcc 5 
E acids, and ſeems to contain more magneſia, and leſs iron, thao the firſt vas. 
nety: its ſpecific gravity is 2.701» nden 
Tbe py ritaceous Tpecies. confiſts of earth mixed with a. variable p oPo 
fee 4 a little magnefia and calcaredus cartz. 8 
ts 


colour is gray, brown, blue, or "black; is more.or Jeſs 3 by. 
6 expolurec 


al 28 1 
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| quantity | of the pyritous in redient and the = 
287 of.x N 1 : If REY iron be in a ſeni- Price Cre file * 8 


y We compoſe but if the calx of iron be already mu "dephlog iſticated, it 
will 2 00 but flowly, if at all. Alyminous thifths is of This. ſpecies; 
IT The bituminous ſhiſtus is a mixed with a notable proportion Nee 
ral oil or Pacer. 8 3 
Ie is generally. black, of 7 x lamellar textute, of different degrees age, : 
Hut LE. te. fire with ſteel: it emits a 3 ſmell when heated, and fome-" 5 
times without heat; and does not ſhew white w wha poke op „ „„ | 
To theſe may be added, I. The argillaceous ſhiſtus or OE ; 3 
of clay mixed with from three to, four tenths of its wei ht Pet filex,. * 2 
of the yellow or red calx of iron. It is of a gr 22 ye ellowith, or reddith' ob 4 
colour; does not give fire with ſteel, nor cfferveſce with acids its dere Hi {> 
Vu is from. 2-6 19 2,78 it is in ſome 2 uſed for « covering, RY | 
| rhgltly for flooring 5 it is. ſometimes compact, and ſome 
e grayity is ſmaller... 8 wa. TiO pre 9 755 
| argillacegus, grit, K 1 or 8 ow x 3This nay 
in all directions: : its, texture is more or leſs. 8 5 uable, an 
b :; it exhales an earthy ſmell hea, Gel 
| 15 give fire) th ſteel, gor effervel ce Wich 8 #; 
near Drone, is a whitiſh. or Nowith e OY Ky 
at from Kaiperſly,, in in Scafforc dire, is © 
e n Week 2 3.7 2 Eh bis Hi five eSIER. 
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- SMELL, PRINCIPLE OF.” Saß ſtag a8 * 
. moſphere are found to act with peculiar 0 on the organs 'of fret Sach | 
rmanently elaſtic, fluids as are deſtructiye of animal life, 'as, for exachf ple, A nah 
Ke air emitted from the concrete alkali commonly Alles ſmelling falts, Nite 
acid ain formed when ſulphur is burning, nitrqus air from aqua fortis, 
ke, produce effects 4 „ any inc e is 7 er, er 517 al 
mical operation is attended with the extrication 6f more or lels volatile * matter. | 
Evxen the metals and glaſs affect the organ of ſmell, probably. by ſome 80 auion; 
and the fmells emitted by organized ſubſtances in every ſtage of. their eri ence," 
g the, moſt remarkable of their ſecondary. properticy, - . 
1 2 he 5 of ſmell in plants appears to be of an exceedingly ſübtile ba. 
r ſeems in general to reſide in the eſſential dil, and compoſes an 85. 
50 1 part of che weight of vegetables, as may be N from 
55 fragrance ſuſtained by eſſential oils, with little or no loſs of their weig! 
is however does not neceſſarily ſuppoſe that the whole principle of ſmell ha 
flown off; becauſe it may with equal probability be ſuppoſed. to have enteri 
combination with ſome. of the other principles of the ſubſtance which 
aeg it. Diſtillation with ſpirit of. wine is uſed to extract the-fragrant princis 
Bi from plants. A conſiderable proportion of this matter may be obtained by 
Gif arion with water, in which it comes over 72 diffuſed with a ſalt 
proportion of eſſential oil. It has been ſuppoſes conſiſt of. an claſtic fldie of | 
a.peculiar nature. 
+, SMELTING, OE ORES... The: ae of. metallic ſubſtances from heir 


eres in the . way by heat, is calle: ſmelti ee, Em 
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: 88A 7 is à faline. compound, formed. from fat or inflammable „ 

5 | FE not being ſoluble in water bye t themſelves, compole, by the . of 
| Talts, a bomogeneous maſs ſoluble in water. Theſe ſubſtances are pee 

oth. 


touch, ſoluble in water and ſpirit, of wine, and commonly lather, and 


2 — 5 theſe fluids, upon being agitated with them; they. alſo render. ſeveral other. | 
ſühſtances miſeible with. water. The 1 5 are diſcriminated from each other, not 
only, by the. various ſalis, but likewi ifferent ſorts of fat ſubſtances 
2 in their n Site combinations . are found al 


art to the, ditferent ee to which they may be applied. 
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10 this operation the mixture is. Hot. 


of, the Ll os parts 2902 or not. 
1 ig become turbid, but that an acid on being added to ĩt produces this a 
a effect, it ths reaſonably be here t 8 this ſaponaceous compound has; an 


alkaline, ſalt. for its baſs, addition of an acid to ſuch entract no 5 
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NAcequs, 7 bg But in order to promote the :combination 3 — 
neceſſarily he deprived of fixed air, by boiling with quick- lime. 

With the fixed alkaline ſalts, the mineral as well as vegetable alkali, 8 5 
ſoaps are prepared in the following manner: One part of. either of theſe alka- 
line ſalts, and about two parts of quick lime, or as much as is requiſite 35 ten- 
der them perfectly cauſtic, are to 1 mixed together, and made into a ſtron 
ley, with the neceſſary quantity of water. This ley is then made to boil 5 
three parts of tallow or fat over a gentle fire, and kept continually. ſtirring, till 
the mixture becomes thick, and ceaſes to adhere to the hand, when a little is 7 
taken out of it for a lample. Towards the end, A proportional quantity of _ 


; cn wit FINS by which, he. ſoa e MS * 


$ SA 
* — 


6 r TS 


This effect has been accounted for On. väriobs fuppoſitions,” It has been fad, 
that the quantity of water preſent is diminiſhed by the abſttaction of as much 
as the Eat Reach s for its ſolution; à circumſtance probably of little conſe- 
quence. Again, the ſoap is rendered leſs ſoluble in the water by this addition . 
and therefore more readily ſeparates. © But the moſt important effect ſcems to be, 
that the marine acid of the ſalt attracts the vegetable alkali of the foap, and 
3 mineral alkali in return, which is known to afford à much harder 
ap. The weight of the ſoap here acquired is commonly, as Wiegleb ſays, 
double that of 8 tallow employed in making it. In the ſame manner 'a 9-18 
ſoap may be prepared either of yellow or white wax, which is about three times 
the weight of the wax, is very hard and firm, and has an agreeable fmell of al. 
monds, The Gravenhorſts in Brunſwick likewiſe prepare a ſoap of cocoa butrer 
for medical uſes. Sperma czti alfo may be made into ſoap with x cauſtic ley,” _ 
Macquer gives us the following proceſs for oil bap: One part of quick-+ 
lime and two parts of good Spaniſn ſoda are boiled together during, a ſhort 
time, with twelve times as much water, in an iron cauldron. Fhis Iixivithr is to 
be filtered, and evaporated by heat, till a pfial Which is capable of containing: 
an olite ef watke half ornass dad bite Kin de e DT e 
heivium, One part of this Uxiviuin is 40 be fac with dees pares HF 68 
olives,” or of fweet almonds, in a glaſs or ftong- Ware veſfel“ The mixture is to 
be ſtirred from time to tie wich aß iron ſpatula,” or With à peſtle; and it ſoon” 
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becomes thick and white. The combination is gradually completed, aud in 
| ſeven or eight days Aa very white and firm ſoap is Ntained.” 2 oy f A. 7 1 3340 27 
 \ For the coatfer ſorts of ſoap cheaper eur are ene wen e en of nts,” 
linſeed, hemp, fih, de. Eider en theſe ren 6f bays e debe ende nor" 
feet greafy or unctuous in Water, nor exlybit” 2 eſtige of far upon the Water. 
It ought farther to diſſolve eaſily in water, and'lather Well, as likewiſe be exfily © 
Sluble in fpirit of wine. It muſt "Hot become moilt in the air, nor chrow pur © 
a faline effloreſcence on its external ſurface. When a ation of ſoap in ſpirit of 
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wine is poured into nver or ſpring water, à precipitation enſues, and a great 
part of the precipitate is no longer ſolüble in water.” All foaps are decompoſet 
again by acids, and the fat matter ſeparated from them. 'F de alteration how- 
ever, Which the fat and oils undergo on this oecaßon, is very temarkabſe. 
They are now foluble in ſpirit of wine, whereas before the caſe was quite © 
otherwiſe; the cauſe of which depends on the action of the matter of fire p 
thefe bodies; and indeed the naked fire manifeſtly exerts the ſame effect upon. © 
them in ſuch caſes, in which it converts them into empyreumatic oils. In the 
ſouthetn chuntries, mineral alkali, but in the northern countries the*comittion. 
vegetable alkali, is more commonly employed in the manufacture of "ſoap: © 
With mere lime: water a ſaponaceous greaſy mixture only, but no ſolid ſoap can 
be obtained. Beſides the ahove- mentioned fat ſubſtances,” a reſinous ſoap maỹ 
alſo be made from the coarſer kinds of refin with cauſtic ley. The e 
reſulting from this union partakes at the ſame time of the properties of oil and 
of Alkaft; but theſe properties are modified and ce e by each other, c- 
cording to the general rule of "combinations: Alkali formed into ſoap has not 
nearly the ſame acrimony as when it is pure ; it is even deprived” of almoſt all 
its cauſticity, and its other ſaline alkaline properties are almoſt entirely aboliſhed.” 
The fame oil contained in ſoap is leſs combuſtible than When pure, from its 
union With the alkaſi, which is an uninflammable body. It js miſcible, or even 
ſoluble in water to a certain gree, by means of the Alkali. Soap * 92 
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_ luble in ſpirit of wine, and ſtill better in aqua vitæ Marpened by a little all * 

line ſalt, according to an obſervation of Mr. „ IBS 51 
When oil unites with alkali in the formation of ſoap, it is little altered in the 
connexion of its principles; for it may be ſeparated; from the alkali by decom- 
poſirig ſoap with any acid, and may be obtained nearly in its original ſtate, By 
the accurate inveſtigation that Mr. Geoffroy has made of ſoap, by decompoſing 
it thus by means of an acid, be found that two ounces of this co a 


confiſt of one ounce three gros and one ſeruple of oil, one gros and a ſcruple of 
marine alkalt deprived of all moiſture, or twice the quantity of. this falt containing 
the er ae cryſtallization; and laſtly, two gros and four grains of water. 
This latter quantity af water is nevertheleſs variable, according to the condition 
of the ſoap ; for it may be much more or much leſs A 4 
Concerning the decompoſition of ſoap by. means of acids we muſt obſerve, 
firſt, that all acids, even the weakeſt vegetable acids, may occaſion ais decom- 
Poſition, becauſe every one of them has à greater affinity than oil with fixed al- 
kali. Secondly; theſe acids, even. when united with -any. baſis, excepting a fixed 
alkali, or the inflammable principle, are capable of occaſioni 
<ompolition'; wherice all amnmoniacal ſalty, all ſalts with baſis of 
thoſe with metallic baſes, are capable of decompoſing ſoap, in 

as diſengaged acids are; with this difference, chat the oi 


poſition. =Y 
Soap der 
firſt expoſe 


this matter has not been fo well examined, that we can affirm any thing con- 
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eeous and miſcible with water. Hence ſoap is very uſeful to cleanſe any ſub- 
ſtances from all fat matters with which they happen to be ſoiled. Soap is there- 
fore daily uſed for the waſhing and whitening of linen; for the cleanſing of 
woollen cloths from oil, and for whitening ſilk, and freeing it from the reſinous 
varniſh with which it is naturally covered. Pure alkaline lixiviums being ca- 
pable of diſſolving oils more effectually than ſoap, might be employed for the 
ſame purpoſes; but when this activity is not mitigated by oil, as it is in ſoap, 
they are capable of altering, and even of deſtroying entirely by their -cauſticity 
moſt ſubſtances, eſpecially animal matters, as ſilk, wool, and others: whereas 
ſoap cleanſes from oil almoſt as effectually as pure alkali, without danger of al- 
tering or deftroying ; which renders it very uſe ful. 
_ Volatile or effential oils are not united to alkaline ſalts but with great diffi- 
culty. Hence, according to. Wiegleb, Starkey's ſoap: is the only ſoap of this 
kind known. This ſoap is prepared by pouring four parts of oil of turpentine 
upon one of pulverized highly cauſtic fixed alkali in an alembic, digeſting 
them together for ſome time in a gentle heat, and laſtly, diſtilling the oil over 
the helm, and pouring it back again ſeveral times, till at length the ſalt will 
take up no more of it, and has acquired a ſaponaceous nature. With empyreu- 
matic oils, a combination of this kind has not as yet ſueceeded; the formation 
of a ſoap of camphire however ſuceeeded perfectly well. 
Sborter methods have been ſought-after. for the preps ation of Fa 
by ſeveral chemiſts; and amongſt theſe. is the illuſtrious Stahl ; who, confi 
dering water as part of the combination of every ſoap, and even that it is a me- 
dium by which the ſalt and oil are united together, directs, that after havin 
mixed oil of turpentine with very hot alkali, and having ſhook them together, 
this mixture ſhould be expoſed in a moiſt place, that all the portion T7 
which does not unite with the oil may deliquiate, and be ſeparated from the part 
bf the mixture that is combined; that this alkali ſhould then be dried, and new 
oil poured upon it, as at firſt ; and laſtly, that this method ſhould be continued 
till the whole be reduced into ſoap; and thus the operation will, as he affirms, 
be greatly ſnortened. Nevertheleſs, later chemiſts, not ſatisfied with this me- 
thod of Stahl, have endeavoured. to fimplify ſtill more this operation. Mr. 
Rouelle the younger has publiſhed, in the Journal de Medecine, that he has 
diſcovered a more expeditious method than all thoſe hitherto known for the pre- 
| paration of this ſoap. Mr. Baume has alſo. publiſhed in the Gazette de Mede- 
eine a method of making it in a. few hours. It confiſts in triturating, during 
a long time, alkaline ſalt upon a porphyry, and in adding to this ſalt, during the 
trituration, oil of turpentine. According to this able chemiſt, the thick reſinous 
part only of this oil can truly combine with fixed alkali; and this combination 
is effected only while the more volatile and attenuated part of the oil is diſſipated. 
For which reaſon, according to him, a very great quantity of oil of turpentine 
is requiſite for the formation of Starkey's ſoap, which quantity of oil is indeter- 
minate, as, the more volatile and ethereal it is, the more of it is required; and 
alſo the trituration upon the porphyry, by promoting the evaporation of the 


ſubtle part of the oil, accelerates conſiderably the operation of Starkey's 


ſoap. : 1 8 a 2 3 La 

| 88 artiſt ſays, in the Gazette de Medecine, chat the operation may be 
much abridged, by adding to the new mixture a certain quantity of this ſoap 
ready made; which correſponds, with Baume's opinion. Laſtly, Baume has 
found, that the addition of a little 8 or of ordinary ſoap, n 
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rably abridges the operation; and this alſo conffrs his opinion, which ſeems 
to be very probable. Macquer has made ſeveral judicious obſervations on this 
compound 8 111 3 Ene enn me t NM man an 
© He'thinks this preparation feems to be uncertain, and ill choſen. For, be- 
_ © fides that the true ſoap of Starkey, that is, the intimate combination of ethereal 
dil of turpentine with fixed alkali,” according to the uſual idea of it, is a thing. 
probably impoſſible; it may be affirmed that the ſaponaceous compounds ob- 
tainec by any method of mixing oil of turpentine with fixed allcali do not long 
remain in the ſame ſtate, and by time neceflarily undergo perpetual alterations. 
Jo be fully convinced of this truth, we may compare together not only theſe 
ſoaps made by different proceſſes, but alſo the fame ſoap, 'a longer or ſhorter 
time after it has been made, and we ſhall find confiderable differences in their 
colour, fmell, and conſiſtence. We ſhall find that thoſe deliquiate, and are 
partly refolved into hquor by the air, that have been made with a too etherea!l 
dil, which is incapable of ſaturating well ehe fixed alkali; chat others acquire by 
time à pitchy, yellowiſh, ſemi-tranſparent and reſinons appearance, which con- 
tain too large à quantity of thick reſiduum of oil of turpentine. Thoſe ſoaps: 
"which feem to be the heſt made, which contain a proper quantity of oil of tur- 
pentine, which: are neither too ethereal nor too thick, preſerve longer their 
white colour and the conſiſtence of true foap : but they nevertheleſs participate 
more or leſs of the faults we have mentioned. Laſtly, all theſe ſoaps are liable 
to contain à confiderable' quantity of a ſort of neutral ſalt, - formed by the acid 
of the oil of turpentine uzited with a part of che alkali of che ſoap. This falt 
cryſtallizes upen the furface; and even within the ſoap, which in time becomes 
quite penetrated and ſtuck all over with a ſaline effloreſcence. Theſe bad qua- 
ties and alterations of 'Starkey's ſoap chhnOt be avoided by any method; as they 
depend on the nature of eſſential oils, which we cannot change. Theſe ſoaps 
are known to contain a volatile and *fuperficnally combined acid, which unfolds 
elf more and more, or which is engaged more iatimately with a portion of oil, 
to which it gives a thicker conſiſtenee. We are no leſs certain that the moſt 
ethereal part of eſſential oils, or their ſpiritus rector, is ſo volatile, that however 
attentive we may be to preſetve it, it Will gradually diſſipate in time in a word, 
e know from experience, that all eſſential oils are drying, and are much more 
ſpontaneouſly alterable than any others; and that theſe ſpontaneous alterations 
cannot be prevented by the imperfe& eombination which they are capable of 
forming with an alkahi. Ou the contrary, this alkah, by abſorbing their acid, 
and hy facilitating the diſſipation of their ethereal part, with which the alkali is 
erer: of forming a true union, can only haſten the alterations to which 
the oil is naturally diſpoſed. | F--1 PAS CART? $2286 (HCL LISHED. te A 
From all this he concludes that Starkey's ſoap is a difficult, uncertain, va- 
Fable preparation, which is continually changing its nature, and conſequently 
its medicinal virtues. This latter inconvenience, although it were the only one, 
would be ſufficient to make us reje&t this preparation. And therefore, as is 
probable, a ſaponaceous ſubſtance, partaking of the properties of fixed alkali 
and of an eſſential oil, would be uſeful in medicine; ordinary ſoap, incorpo- 
rated extemporaneouſly with any quantity of eſſential oil which ſhall be judged 
proper, might be ſubſtituted inſteactof Starkey*s ſoap. pff 
Volatile alkali is in its nature but ill adapted for remaining fixed in bodies, 
till a perfect combination can take place wirh various kinds of fat; though in 
its cauſtic ſtate, by bare mixture alone, it imparts a ſaponaceous quality to lard, 
N SS 7 | 
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butter, and fat ils, inſomuch that they e of wine. Conſe- 
quently it is only capable of uniting with volatile ethereal oils, from uhich concrete 
and fluid volatile oily ſalts are compounded. Of the former kind are the ſmell- 
ing ſalts, or mild volatile alkali ſublimated with the addition of a fragrant or 
eſlential oil. Otherwiſe it may be expeditiouſly made, indeed extempare, by a 
mixture of three parts of purified alkali, one part of pure fal-ammoniac, and an 
addition of one or more parts of ſcented ethereal oils, ad libitum, and kept in a 
Phial well ſtepped. In the main too the ſalt of hartſhorn above deſcnbed re- 
ſembles this. Of liquid volatile oily ſalts, the empyreumatic uringug ſpirits, NE 
Sylvius's volatile ſpirit (ſal volatile oleofum Sylva); likewiſe what is called Eau | ; 
de luce, may be conſidered as inflances.. For the latter, Wiegleb directs chat in 
two drams of the ſtrongeſt alcohol be diſſolved from fix; to ten drops of: reGified 
dil of amber, and afterwards one ſcruple of white ſoap; to this mixture is ben to 
be poured: an ounce of the cauſtic volatile alkali, and the ae Wehr. | 
ther. See Eau pe Lueg. 
1 Metallic ſoaps, or combinations; of che metallic. calves with oils, are moſt expe- 
diriouſly prepared by adding a ſolution of ſoap-t9-a:ſolution of the metal in an 
acid. The acid and the alkali unite, and the metallic calx forms in general an 
iaſoluble combination with the oil, which therefare — Baur ee ; 
that fome of theſe might be uſeful as pigments. 5383805 58 base 100 
Parious other ſaponaceous bodies, may be Mentiqned, which exhibit effeds 
mila to that of ſoaps upon ſubſtances: and other bodies inſaluble in water, and 
make them at leaſt miſcible wich it. This property ſugar exhibits with reſpect 
to ethereal oils, almands in ſubſtance, the yolk of eggs, thick mucilage of gum 
arabic, gum; tragacanth, the kernels of quinces, and mallow ront, upan.cam- 
pPhbire, turpentine, wax, and different reſins 3 co effect which. purpoſe, ſoap idelf = ; 
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- SOLDERS and SOLDERING; - Salders conf & merely of ample or 5 mixed 
| IT by which alone metallic bodies can be firmly united with each other, In 
this reſpect it is a general rule, that the ſolder ſhould always be eaſſer of fuſion than 
the metal intended to be ſaldered by ĩt: next to this, care muſt alſo. he taken chat 
| the-ſolder n ar as is poſſible: of the ſame calaur with the metal that is to be 
42 For dhe — folders, all-the 880 5 may — uſed according to 15 na- 
ture of the metal that is to be ſoldered. For fine ſteel; copper, and braſs work, 
gold and ſilver may be employed. In the large way, however, iron is ſoldered 
with copper, and copper and braſs with, tia. The moſt uſual ſolders are the com- 
pound, Which are diſtinguiſned into two principal claſſes, viz. hard and ſoft 
folders... The hard ſolders are ductile, will bear hammering, and are commonly . . 
prepared of the ſame metal with that which is to be ſoldered, with the addition of 
{ome other; by which a greater degree of fuſibility is obtained, but which is not 
always required to be eaſier of fuſion. Under this head comes the hard ſolder for 
gold, which is prepared from gold and filver, or gold and copper, or gold, ſilver, 
and copper. The hard ſolder for ſilver is prepared from equal parts of ſilver and 
braſs, but made eaſier: of fuſion by the admixture of a fixteenth part of zinc. 
The bard ſolder for brass ä braſs mixed h fh, or an "Oy | 
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or even one half of zine; which may ee pper. It 
is ſold in the ſhops in a granulated form, under the name of Spelter — The 
ſoft ſolders melt eaſily, but are partly brittle, and therefore cannot be hammered. 


Of this kind are the following mixtures: tin and lead in equal parts; of ſtill 
eaſier fuſion is that conſiſting of biſmuth, tin, 3 _ parts; or of two 


parts of biſmuth, of tin and lead each one part. 2117 1 101. 
In the operation of ſoldering, the ſurfaces of oh metal needs a be joined 
muſt be made very clean, and applied to each other.] Vt. ii uſual to ſecure them 


by a ligature of iron wire, or other ſimilar contrivance. The ſolder is laid upon 
che joint, together with ſal ammoniac or borax, or common glaſs; according to the 
degree of heat intended. Theſe additions defend the metal from been 
Glaziers uſe reſin and pitch is ſometimes employed. 
Tin foil applied between the joints of fine braſs work; firſt — with a 
ſolution of ammoniac, eee yundture; care being talen to ar 
2 much htat. 1 
: SOLUTION. : This ended: 8 by chemiſts to denote the e e a2 
nud fabſtanice with any other Body. It is applied without diſtinction to the act of 
union, and to the compound reſulting from that act. The fluid is called the ſol- 
vent, but no particular appellation has been given to the bodies diſſolsedz. 
|  - Solution is different from mere mechanical ſuſpenfon. One of its — diſtin- 
— ing'criterions is tranſparency in the compound. The act of ſolution being 
b k the ſurfaces uf bodies, will be more ſpeedy; the ſmaller the particles. 
ence the advantage of pulverizing previous to ſolution. See Ar TAO TTo W-. 
SONOROUSNESS. Daily experience ſhews that the ſounds emitted by 
Fon nag bodies when ſtruck are very different. On the nature of ſound, writers 
the:mechanicaliptuloſfopby:may-be-conſnited.: The ſenſation is produced 
by tremulous or vibratory motion communicated from the ſonorous body to the 
the ear. The medium of communication ſeems to admit of no excluſion; 
bot, as far as we yet know, the found: is communicated to greater diſtances un- 
diminiſhed, the denſer and perhaps the more elaſtic the ſubject of communication. 
Thus Dr. Franklin found that the ſtriking of two ſtones together under water was 
Audible, with no apparent diminution, at the diſtance of two miles, by an obſerver 
«whoſe head was plunged in the ſame continued mals of water. And ſo likewiſe 
the ſcratching of a pin, or the beating of a watch, may be very diſtinctly heard from 
one end to the other of a piece of timber of any length, if the ear be applied cloſe 
to the timber, or if it be preſſed between the teeth, even though the cars be cloſed. 
The air of the atmoſphere is however the common medium of ſound. By expe- 
riments wich ſtretched ſtrings, bells, and other muſical inſtruments, it is not only 
found that vibration is the cauſe of ſound, but the actual frequency of thoſe 
vibrations may be numerically aſcertained. Intenſity of + ſound; depends on the 
force of each vibration, and acuteneſs on their frequency. Hence the ſonorous 
qualities of bodies and other metals muſt depend in a eee meaſure on their elaſti- 
"Py and conſiderably on their figure and denſiix. „ ibSts1qzs 5m 
1 SOOT is a collection of ſubſtances formed by the matter of che flame of: in- 
fammable bodies, but which have eſcaped combuſtion from not having ſufficient 
contact with the air. This matter, which fixes itſelf to- che internal ſurface of 
chimnies, is always of*a black colour, more or leſs browniſn. This Colour it 
1 from an oil that is burnt and half reduced to the ſtate of coal. $0749 
As all inflammable bodies undergo a total decompoſition during their 0 EY 


-mation, all the volatile principles which 18 n and even a - 
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fixed principles, by means of thoſe which are volatile: are raiſed invapours; fome 
part of which burns with flame, is totally diſſi pated in the elaſtic; e and woher. 
Howe is ſublimed, and adheres to the firſt: cold bodies which it meets. 

Soot is, as we have now obſerved, the portion of fuel which — 10 black 
— and which has not been inflamed from want of ſufficient contact with air. 
For if the vapours exhaling from an inſlammable body ſtrongly heated were ſo 
rarefied, that each of their parts ſhould be altögether —— by air, — 

would all burn with flame; and then we ſhould have no ſmoke or ſoat, or at 
this ſoot would not be black, and would contain nothing inflammable. For which 
reaſon the greater quantity of air is admitted amongſt bodies which burn with 
flame, the leſs ſmoke and ſoot we have; and alſo, the ſoot proceeding even from 
bodies of the ſame kind muſt be very different, according tothe manner in which 
they are burnt. See LI one In general, we can ſay nothing that will be con- 
ſtantly applicable to the nature and principles of ſoot, — ariſe not 
only from the cauſes above mentioned, but alſo from the nature of the inflam- 
mable ſubſtances which produce it. Thus vegetables, from which little or no 
volatile alkali is obtained, muſt furniſh a ſoot different from that of animal mat - 
ters; and the ſoot of a pure oil muſt be diſſerent from that of a plant containing 
all its principles. But theſe differences have not pet been obſervsd, berauſe che- 
miſts have not attended to this ſubject. mon ahi ei ole, 
We know only that the ordinary ſoot of chimnies has an acrid, bitter, empy- 
reumatic and diſagreeable taſte; chat water can extract from it a duſky- coloured 
matter, which ſhews that it contains ſaline, oily, ſaponaceous parts; that it is ca- 
pable of being again burnt very vividly and with much flame, as when chimnies 
"Wy ſet on fire. O Sn 313 of)! 2 2b D197 FE Aotrifl nad 231D0Q et. Oi 

I this ſoot be diſtilled in retort; we obtain fromvie phlegm, volatile alkali, 
5 concrete and partly liquid, a black empyreumatic oil, and in the retort 
much coal remains, from which fixed alkali may be extracted by incineration and 
lixiviation. Some acid alſo may poſſibly be obtainable from certain ſoots; and 

generally towards che end of the eee re ae. e ee, ſal 
3 is ſublimed. 73 10 S(48T131 d 1801 * Hasi od 

As every ſoot, even ok achinh * — from vegetable matters, contains a good 
* of volatile alkali, Macquer infers that the principles of vegetables ſuffer by 
combuſtion in an open fire, changes ſimilar to thoſe occaſioned by putrefaction. 
Beſides, the quantity of fixed coal which remains after; the diſtillation of ſoot, and 
which furniſhes a fixed alkali, together with much earth by incineration, ſnews that 
à very conſiderable quantity of the fixed principles of inflammable bodies is car- 
ried off, and even raiſed to a great height, by means of their combuſtion with 
flame: but; as we have ſaid, ſoots are very different; and the: mattenis bur ule 
"Known, and requires further reſearches. 

SORREL, SALT OF. For the purpoſe of 8 ſalt of ad forrdl, 
oxalis acetoſella Linn. the wood; ſorrel i is bruiſed in a mortar, and the whole of its 
juice expreſſed. After it has ſtood for ſome time, the groſſer earthy particles 
ſubſide to the bottom, and the liquor becomes limpid and clear, after which it is 
filtered. The clear juice is then evaporated to leſs than one > half, and ſet by in a 
cool place to cryſtallize. After ſome time, the remaining liquor is poured off 
from the cryſtals, and then evaporated, filtered, and cryſtallized afreſh. This 

proceſs i is continued till the whole of the ſalt is extracted from the juice. Accord- 
ing to Savary's experiments, fifty pounds of freſh wood. ſorrel yielded twenty - five 
8 pounds of juice, from which were obtained den and a half of pure ws 
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This ſalt confiſts of a peculiar acid, hich for chis realdt' is called acid of wsd 
ſorrel, united to v lefixed allcalias Wiegteb proved in an expreſs treatiſe on 
the ſubject. "Contqu quently it is a neutral ſalt, ſuperſaturated with acid. When 
it. is combined wich more alkali; (e as 1e be. farurated will it, peculiat neutral 
faks are produced by it. From the ſaturation of ſalt of wood- ſorrel with mineral 
alkali, Wenzel obtained a few ſmall cryſtals only, reſembling alum. The greater 
part. of them ſhot up  perpendiculatly into the air, from the ſſdes of the veſſel; and 
re their form in the air, but were eaſfily diffolved in water. So chat 
this ſalt two different kinds of alkali were combined with the acid; Three hun- 
died and ſeventy- ſeven grains of ſalt of ſorrel ſtill ſaturated two drachms of v. 
dry mineral alxali wich the redundant acid it contained. Salt of ſorrel ſaturate: 
wir the ordinary fixed alkali produced a neutral falt, which according to Wenzel 
parti eoncretecb in long prifnatic eryſtals ; though the greater part of the cryſtals 
were compoſed of arge lamine, lying one upon the other, with four, fix, and 
more diſſimilar ſurfaces. Here, no more than two hundred and ninety-four rains 
of ſalt of wood · ſorrel were requiſite for ſaturating "two drams of the ordinary a oh 
| with the redundant acid contained in them. According to Wiegleb's own ex 
timents upon two different ſbrts of ſalt of wood: forrel, half an ouhce of one of 
them-took four drams and a half ef ſalt of tartar te ſaturate it, while the fame 
quantity of the other required no more than three dtams and a half. From the 
former ſort he obtained laminated, oblong, rhomboidal cryſtals, which had con- 
eretech ohe ver- the others al mot in che fame magner às the falt of ſorrel itlelf. 
Prom che latter ſort he obtained a neutral ſalt; of which fome of che eryſtals were 
extremely fall and eohered together, while others were large, with rhomboidal i 
ſurfaces, and pretty much reſembled borax. Theſe neutral ſalts preci Pitate the 
earth rot ſpring water, and taſte almoſt like eryftallized/foluble' tartar. Salt of 
forrel ſaturated with volatile alkali yields a peeuliar falt, in which che pure acid is 
ſaturated with the ordinary fixed and the volatile alkali, and which, according to 
Wenze), coneretes into cryſtals in age ee needles; und does not Geli 
ehen expoſed to the open air | 
Salt of ſorrel acts upon various ſudſdarices welthiont Ceroaipeiien + With Poe 
derous earth ma —— vegetable alkali, and volatile Mkali, it forms triple ſalts. 
Lime decompoſes it by ſeizing the whole of the acid, and diſengaging the alkali, 
The attraction of this acid for lime is fo ſtrong, that it eannot be diſengaged from 
I er u acid : another proceſs is therefore heceſſary to be uſed for obtain- 
ing . ch this intention, the ſuperabundant acid is to be faturated with vola- 
tile alkali; and into this folution muſt be poured a ſolution of ponderans earth in 
the nttrous acid. The laſt- mentioned acid combines with the alkalis, formit 
nitrgus ammoniac and common nitre, both which remain in ſolution; While the 
ponderovus earth, combining with the acid of ſorrel, forms an inſoloble eompopnd 
— falls to the bottom. This precipitate, after being well waſhed; may be 
decompoſed by the addition of vitriolic acid, which ſeizes the earth, and likewile 
fortns an infoluble combination, while the ei is ſet at liberty. After decantation 
of the clear liquid, it muſt be aſſayed by pouring into it a little at a time of the 
boiling hot folution of ponderous earth in the acid of ſorrel. If there be any 
excefs of vitriolic acid, a precipitate will be formed by its union with the ponderous 
earth. A due evaporation and cooling of this liquor afford the acid of ſorrel in 
imatic four-fided eryttals or Fe —— It is the lame acid as chat of Hagar. 
Aci D of SUcAR, N * 
"For our knowledge of thi ft, ana de dee tete eee led 0 ofeeg erat 
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indi we are indebted to the immortal Scheele. The analogy. of this füt 
with the acid of ſugar induced him to examine it farther; and after a feu unſue- 
ceſsful attempts, he diſcovered the mode of regenerating it. Having diſſolved 

much acid of ſugar in cold water, as che water could take up, he added to chis 
ſolution ſome lixivium of tartar, dtop by drop, wanting a little aſter each drop; 
and. found the .mizture, during the efferveſcence, full of ſmall cryſtals; which 

ere genuine ſalt of wood-ſorreh,, The identity of the acid of wobdeſorrelwitly 
1 of ſugar has not only been proved by Scheele himſelf, but by ſeveral other 
chemiſts, particularly Mr. Klaproth- of Berlin, by means of #/ very curious and 
ſtriking experiment. This gentleman precipitated a ſolution of quickſioer im 
nitrous with fait of wood - ſorrel perfectly neutralized by vegetable alkali, 
and obtained a white precipitate, which when eduleorated and ctried, aud gently 
| heated. in 4 tea · ſpoon, produced a fulminating noiſe not inferior to tt of 
fulminating gold. Acid of ſugar, perfectly —— with vegetable alkali; 
afforded. the ſame precipitate, and exhibited the ee pe, OE Fg 
| they are now very perly confounded reger Sh lo 0 $a to 

„ See 9 I 18740 bigs nab robe di An 
SPAR. Naturaliſts and cheriſts; have given this name to Certain exyſtalliaec 
ſtones, more or leſs tranſparent, which generally do not rike fire with flarl, and 
date a found de —_— the ogy Rc be elpiczally in mines of l 
* ah benflitttst Se St fe e 

Under this general dame many 9 compathended 1 becauſe they have 

| the general properties we have mentioned, and beeauſe they reſemible each other 
by the form of their cryſtallization, in which we always perceive ſhining plates, 
like mirrors; but ſome of theſe ſtones are very different from others 

Some ſpars are entirely ſoludle with efferveſoence in acids, forming ſelenites 
** vitriolic acid, deliqueſcent ſaks wich nitrous and marine acids, * but being 
convertible into quick-lime by caleination. Fheſe ſtones are Jjullyicalted <alca- | 
reous fpars. They conſiſt of lime and fined ar. 

Others, although entirely fimilar io theſe. in appearance, a0 not ee 
with acids, are calcinable as gypſom and ſelenites are, and are in ſact true 
felenites compoſed. of vitriolic acid and calcareous carths. Theſe ſpars art 
eſſentially different from the former, and are ran ſelenitie ee bag 
conſiſt of lime and vitriolic acid. 

Ocher ſpars are neither calcareous nor ſelenitie, ds not lofe A a ed 
in the fire, and ſeem to be of the nature of talc. See e reer dtp e e 
ſpar is ſeldom applied to tales at preſent. liz 

Laſlly, a kind of ſtone, cryſtallized in wieror-like: iar likes: 4 true ſpars 
almoſt opake, indifloluble by acids, and ſo much harder than all other ſpars: | 
as to be capable of ſtriking fire with ſteel. Tbis ſtone is fuſible without addition, 

the action of a violent fire, into a ſemi- tranſparent white" matter. It — 

to be the kind chat Wallerius, Pott, and other German authors; call fuſible 
fpars. They alſo mention another Pars which is ne, breaks tike __ 

my melts without addition. | 

From che deſcriptions given by moſt e we cannot esfily diſcover what 

mean by fuſible ſ par, and 25 MEA e ere have not you deen 

e e eee 

From the properties of all the ſubſtances called ſpars, i-may be inferred char 
they are ſtones of all kinds, very different from each other, which being formed; 
in metallic grounds,.: have , either "yl * auge of ſome N 

5 | earths, 
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n or otherwiſe, ſome properties common to all, lor, "nx leaſt, o the greateſt | 
number. 

Theſe properties eee by Macquer ate, 1. A certain form of mini 
lamine in hain cryſtallization, - which appears even in thoſe the figure of ag 
cryſtals ſeems leaſt diſpoſed to receive this form, as in thoſe which-are ſtriated; 
for ſparry laminæ are diſtinguiſhable at the extremities of the ftriz, or bundles 
of ſtriæ, of which theſe (pure are compoſed. 

2. A greater ſpecific gravity than of other ſtones. Some ſpars; eſpecially 
thoſe called Heavy pars, are 8 very: n chat they come near in this __ 

tometals. WS 23s 11 

3. A greater fuſibility — ak other tones for, beſides theſe ſpars which are 
fuũble without addition, the mixture of ſpars facilitates the fuſion of moſt other 
earths and ſtones, and they are accordingly uſed as fluxes in the ſmelting of moſt 
metallic ores. Probably for this reaſon, theſe ſiones have been called fluors by 
many mineralogiſts and metallurgiſts. 

Laſtly, many ſpars are found coloured by ally matters, and reſemble the 
ſeveral precious ſtones, — they are leſs beautiful and viviu. 

To the above paſlages of Macquer - his inen adds the following, which 
1 have altered in a few places. 

The name of ſpar is given to many ſtones of different properties and appear- 
ances, which do not poſſeſs conſtantly any one common character or mark by 
which they may be certainly diſtinguiſhed from other ſtones. In general, we 
may obſerve, that they are moſt frequently found in mines, and that they for the 
moſt part conſiſt of ſmooth and ſhining plates or laminz ; that ſome are tranſp 
rent, and others opake; that ſome are colourleſs, and others are coloured; that 

they are cryſtallized in various determinate . or poſſeſs no mae 
ſhape; and laſtly, that they differ ſo much in Ineſs, denſity, degree of fuſi- 
bility, and in their moſt eſſential chemical properties, that they cannot be con- 
ſidered as forming a diſtinct claſs of foſſil ſubſtances. We need not wonder 
therefore, that authors, eſpecially thoſe who have not been much accuſtomed to 
the examination of foſſil bodies, ſhould have given very confuſed and indiſtinct 
deſcriptions of ſpars. Many of them have not been ſufficiently examined; but 
thoſe of which we have acquired ſome knowledge we ſhall endeavour to diſtin 

Suid. into their ſeveral different kinds. 

” The ſeyeral ſtones to which the name of ſpar has been given aue, the calca- 

i reous, the ponderous, the gypſeous, the fluors, and felt ſpar. | 
1. Calcareous ſpars are ſoft, heavy ſtones, which have the common homical 
properties, of calcareous earth. Their texture. is laminated. Some of them have 
no determinate figure, and others from their form are called rhomboidal.. Some 
ſpars, called dog's-tooth-ſpar, have a pyramidal figure ; but when theſe are 
broken, their fragments ſhew that they alſo conſiſt of rhomboidal particles. | 
Some rhomboidal ſpars are tranſparent, others are opake ; ſome are colourleſs, 
and others. are coloured; . laſtly, ſome of them have a ſingular property of 
refracting doubly the rays of light which paſs through them, and thereby of 
repreſenting any object; as for inſtance, the letters of a book, ſeen through it, 
_ double, - This ſpar has been called iſland cryſtal, or refrad ing ſpar. Its figure 
is that of an oblique parallelopiped, contained within fix parallelogrammic ſides, 
and eight ſolid angles. Each of the obtuſe angles of the parallelograms is 101 
2 5 85 and 52 minutes; N +. N of the acute . IS #6 e and 8 
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minutes. Theſe are the dinenfions given by Sir Iſaae Newton of che angles of 


' the ſides of the refracting ſpar. 


Calcareous ſpars may be diſtinguiſhed from others by efferveſcing with acids. 
2. Gypſeous or ſelenitic ſpars. Theſe are vitriolated lime, diſtinctly cry. ; 

tallized. The form of the cryſtals is rhomboidal. They are alſo called ſelenites 
and glacies Mariz, Sometimes theſe ſpars aſſume other forms 4 
3. The ponderous ſpars are compounds of the ponderous earth, either with, 
Hae air or vitriolic acid. The firſt, of theſe, which was diſcovered by Dr. 


Withering, as mentioned under the article EARTH PoxDEROUs, uſually reſembles 


alum, and affects a fibrous cryſtallization diverging from a centre. It has the 
ſemi-tranſparency and appearance of alum. The native ſpecimen examined by 
Dr. Withering contained 20,8 parts of fixed air, 78,6 of ponderous earth, and: 


the remainder the vitriolic ponderous ſpar, without any water. In this laſt reſpect 
it differs much from the aerqted ponderous earth of Bergman, which he obtained 
by precipitation from its ſolvent, by mild alkali. This contained 28 parts water, 
7 fixed air, and 65 ponderous earth. The fixed air of the;arnificial compoumd 
could be expelled by heat. But that of the natural ſpar adhered ſo ſtrongly, 
Probably on account of the abſence of water, that it underwent fuſion rather 
than part, with it. This ſpar, as well as the vitriolic, is emigentiy diſtinguiſhable. 
by its great ſpecific gravity, Which amounts to 4, 338, and is emulated by no 
9 unmetallic earth but the adamantine ſpar, which is very ſcarce, at leaſt, 
e „ e e ns e 7; vat abc)! 
The common ponderous ſpar, or compound of ponderous earth and vitrioli 

acid, has been called marmor metallicum, ſpar- like gypſum, Bononian ſtone, 21 
baroſelenite. It is found with various degrees of tranſpatency, from perfect 
clearneſs to opacity. Of the regularly cryſtallized, ſort, Mr. Thompſon ſhewed 
Magellan ſome fine ſpecimens, and remarked, that it ſeems to affect the pecu- 
liarity of having its cryſtals laminated, as radiating, from a centre: but this 
radiation ſeldom amounts to a Whole circle. The corners of theſe flat cryſtals 
are truncated, like thoſe of alum, and are thicker in one ſide than in the other of 
each, parallelogtam, ſo as to fit one another in the arch of the Kind of vault they 
form together; and have ſome ſmall ones adhering to their ſides, like druſen 
ſpars, leaving internal angles, as the macles of the French, or the cruciform. 
cryſtallizations. In ſeveral of the cryſtals preſented to me by that active culti- 
vator of the ſciences, the general outline was that of a right-angled parallelogram, 
and the principal truncatures, namely of the corners, formed angles of 45 degrees. 
T be internal fiſſures, which reſembled. thoſe of the common calcareous ſpar, 
have likewiſe this poſition with reſpect to each otber; which circumſtance joined 
to that of their great weight appeared to be diſtinctive criterions of this ſubſtance, 


The ſpecific gravity of theſe cryſtals: proved to be 4, . ef 
The opake, cryſtals are either white, or reddiſh, from a flight. admixture, 
Ihe opake fawn coloured ſpecimens of. vitriolated ponderous earth, known by 
the name of cauk, are common, and affect the peculiar figure of an aſſemblage 
of ſmall. convex lenſes. ſet together edgeways. This is generally diſtinguiſhed. by 
the name criſtated by mineralogiſts; Its ſpecific gravity is ſcarcely inferior to that 
of the tranſparent ſpecimens. | 1 5 1 
* Fluors. Of the ſpars called fluors, we have treated under the article 
N 5. Adamantine ſpar. See the article. * _ 
yy ; 5H 
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| almoſt opake, When held to the light, ſome- 
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from the Eaſt· Indies, of remarkable hardneſs, ſuppoſed te be uſed in poliſhing 


jewels. Its whole figure was ſuch as art had leſt it. Two ſides were flat, appa- 


rently from having been ſawed with diamond duſt. It had the appearance of 
being part of a larger plate. Its thickneſs was about a quarter of an inch, the 


flat ſides were unpoliſhed; but a number of ſmall ſpherical poliſhed concavities 
had been made in thoſe ſurfaces, for ſome uſe about which I received no infor- 
mation. Its colour was of a dark green, like bottle-glaſs, ſo dark as to appear 
| Bondy ſtrait ſtreaks were feen 
within it, reſembling thoſe of certain ſpars, and ſome agates. It had one Make 
or flaw; acroſs the direction of the parallel ſtreaks, and on the whole was 
evidently a natural production. It very eaſily marked agate, quartz and other 
hard ſtones, and is ſaid to yield in hardneſs only to the diamond, which IL found 
ſeratehed it without any difficulty. Its weight was 89, 2 grains, and it loſt by 
immerſton in vater 2225 grains. Whence its ſpecific. gravity is deduced 4409. 
SPECIFIC GRAVITY. See Graviry- Sr RSI 
- SPECULARIS, APIS, a name occaſionally given to the clear vitriolated 
lime, or gypſeous pat. 
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SPECULUM./; When tin is-mehed with copper, it compoſes the compound 
called bronze. In this metal the ſpecific gravity is always greater than would be 
deduced by;computation from the quantities and ſpecific gravities of its compo- 
nent parts. The uſes of this hard, ſonoreus, and durable compoſition, in the 
fabrication of cannon, bells, ſtatues, and other articles, are well known. Bronzes 


and bell-metals are not uſually made of copper and tin only, but have other 


ad mixtures, conſiſting: of lead, zine, or arſenic, according to the motives of 
profit, ot other | inducements of the artiſt. But the attention of the philoſopher 


is more particularly directed to the mixture of copper and tin, on: account of its 


being the ſubſtance of which the ſpeculums of teflecting teleſcopes are made. 
The metal required for this purpoſe ought to be capable of an exquiſite poliſh, 
hard enough to receive and retain a figure accurately ſuited to the regular 
reflection of is Ae. not ſubject to become tarniſhed by the action of the 
atmoſphere. Many excellent teleſcopes have been made with compoſitions of 
pure, copper, alloyed with ſomewhat leſs than half its weight of tin. But it 

appears to be very well aſcertained, from the obſervations of the aſtronomer 
royal, that the ſpeculums of Mr. Edwards, whoſe compoſition vas the reſult of 
numerous trials, are much ſuperior to any which have yet been made, and are 
even equal in light to acromatic teleſcopes of the fame aperture, without altering 

the colours of objects. He firſt melts 32 parts of copper as fluid as poſſible, 
with one part of braſs, and one of filver, together with the black flux; at the 
fame. time that 15 parts of tin are melted in a ſeparate crucible. | Theſe being 
taken from the fire, he pours the tin to the copper; immediately ſtirs the whole 
together with a wooden ſpatula, and pours it out haſtily into a large quantity of 
cold water, which cools and granulates the compoſition. If the tin were fuſed! 
together with the copper, or if they were to remain for any length of time in the 
extreme beat which is neceſſary to fuſe this laſt metal, a part of the tin would 
be calcined, and the metal would abound more or leſs with ſmall microſcopic. 
pores. If one of the pieces of the cold metal be broken, it will appear of a 
moſt. beautiful bright colour, reſembling quickſilver. Mr. Edwards affirms, 
that different kinds of copper require different doſes of tin to produce the moſt 
perfect whiteneſs. If the doſe of tin be too ſmall, which is the fault moſt eaſily 
temedied, the compoſition will be yellowifhi; if it be too great, the compoſition 
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vill be of n gray blue colour, and dull appearance He therefore Aud by trial: 
thecquanity-of-rin/neceflary to be added in the ſecond fuſion to render the metal 
the moſt perfect. A much leſs degree of heat is then required to melt the 
compound. In the ſecond melting he adds one part of arſenic, and immediately 
ſtirs the mixture; which he pours into the mould as ſoon as the fumes of the 
arſenic have ceaſed to riſe. He caſts the ſpeculum in ſand, with the face de,n- 
wards; takes it out while red hot, and places it in hot weed alhes to-'Eool'y 
without which precaution it would break in cooling Zeq0 Penis 
As the conſtruction of teleſcopes is foreign to the muniechatt⸗ purpoſe of ' this 
work, it has not been thought neceffary to mention the ſeveral precautions of 
Mr. Edwards in this buſineſs; but the curious operator: who' may wich to 
undertake the conſtruction of a reflecting teleſcope (the better kinds of fwhiel 
are not only difficult to be procured, but df — jad eee —.— 
to Edwards's treatiſe; annexed to the Nautical Almanack for 1 
wall find ample inſtructions for that purpoſ . Jo 
The compoſition of metal for ſpeculums, previous to the invention of the 
relecting teleſcope, was in the hands of artiſts, and did not frquire chat extreme 
ion wich regard to denfiry and other properties, which the fpecala —— 
inſtruments demand. Experience ſhewed them that àrſenie is a valuable i 
— :theſe mixtures; but ſpeculative philoſopliers feaſoning from tho 
of that ſubſtance before it was known tliat it can be reduced to a metallſe 
—— were apprehenſrve that it would inereaſe the diſpoſition to tarniſſi. 1 
— that Mr. Edwards's compoſition might be improsed by ta greater 
proportion of arſenic, or at leaſt by adding this ingreclient: In an earlier age of 
the proceſs; For this reaſon, 1 ſhall here inſert the directions Aheh Blanccurt“ 
in his Art of Glaſs gives) as the beſt of all > for FHardneſs, 
and ſuſceptibility of an exceeding fine poliſſ. Rs I de not anfwerker the. ee 
of this receipt, I ſnall give it in che author's on words aſter remarking thut the 
oil of tartar is evidently unneceſſary ; that the gradual management of che beast 
on a ſand bath, is — a uſeleſs refinement; that the ſubſtitutien of 8 
ment for arſenic; as he recommends, muſt he noxious ; chat by latten I underftzsd 
common braſs, of which there are various kinds? and that the addition of che tin 
r . How YIST' 20 07 2123QUA 
Take plates of copper; one bound; mincolcheb4 thar they may be pob inlsta 
erucible, imbibing them with oil of tartar; then pouder à quarter of a pound of 
white arſenic,” and put theſe S. S. S. as we have ſhewn' the method elſewhere,” 
until you :fill:rhe. crucible; pour on them afterwards linſeed- oil to cover ha” 
arſenic and the copper; head and lute your crucible z' and when the late is dry 
ſet it on a ſand furnace, letting the ſand arife no higher than the head; heat the 
furnace gently till it arrive at a juſt degree, and the oil begins to evaporate; by 
rhis time the oil will prepare the copper for retaining the arſenic, which muſt 
enter the copper as eaſily as oil does leather; ſet it again on freſn ſand, and” 
increaſe the heat of the furnace, giving it the lame degree as before, until the oil 
evaporate and boil up; then take off the crucible, let it cool, and break it, y 
will find your copper of ſeveral colours, and wouny be much e if inttoud” | 
of arſenie you made uſe of 'orpiment. © 
Take of -this-copper one part, of Jatren-two o parte, melt the latten on'a fatlee: 
hoc: Fe {0 yan in _ ee when . are well Ore; n the metal drop. 
Ine om Jo 
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by drop into a glazed earthen veſſel full of water, over which lay a buſh or 
| broom for the ſtuff to go through; thus you will have a metal not to be touched 
with a file, nor brittle, as good as any ſteel for all uſes whatſoe ver. 

Take of this hard metal, three parts, and beſt tin of Cornwall, which has no 
lead in it, one part; melt che metal before you put in the tin; eee e 
incorporated, you may fill your moulds, &cc. 8 | 

SPEISS. The Bohemian name for miſpickel, which Sw TFT 

 SPELTER. Zinc is called ſpelter in commerce. The ſoft braſs containing 
a redundant proportion of zinc, and ſold in the granulated form for the uſe of | 
artiſts in ſoldering, is called ſpelter ſolder, and frequently ſpelter-only; - 
SPERMACETI. The brain of a ſpecies of whale, purified from the ly 
matter, affords a fat of. a ow rad kind, Known in the ſhops _ the- enger 
name of ſpermaceti. | 

The ſpermaceti whale, called- Deum wr vant and; orca, and by the Engliſh | 
failors employed in the Greenland-fiſhery,. torump, jubart, or gibbart, is 
ſmaller than the common whale, but the head is proportionably much larger, 
amounting to above one- third the bulk of the whole body. He is furniſhed with 
teeth, which the other is not; and wants the flexible bones in the mouth, called 
Whale- bone, which the other has. The throat is alſo remarkably wider. 
One of theſe fiſhes affords ſome tons of brains, which are firſt grofily freed 
from the oil by draining/and-prefling;-and-afterwards| more perfectly purified by 
ſteeping them in a ley of alkaline ſalt and quick- lime, which diffolves the remains 
of the oily matter into a ſaponaceous liquid. The brains, being then waſhed 
with water, appear of a ſilver whiteneſs and nothing more is required to com- 
plete the preparation than to cut them in ſhivers with wooden knives, and 
ſpreading them abroad to dry. Such is the ſimple proceſs, by which this profit- 
able commodity is prepared. It has been ſaid that ſpermaceti is a natural 

concrete, found floating on the ſurface of the northern ſeas; but this is plainly a 
falſe report, N calculated to prevent enquiry into the manner of its pre⸗ 
ation. ; 

8568 ſpermaceti i is in fine white flakes, gloſſy and farni-teanſparenty ad and 
unctuous to the touch, yet dry and eaſily rubles in Ute: ſomewhat like butter, 
of a faint ſmell like that of tallow. | 

It is apt in keeping, if not carefully eee air, to grow vellowidh, and 
contract a rancid fiſhy Tmell. The more perfectly it has been purified at firſt, the 
leſs ſuſceptible its of theſe alterations; and after it has been ſo changed, it may 
be reduced white and ſweet again, by ſteeping it afreſh in a ley of ane ſale 3 
and quick- lime. 

It melts in a ſmall degree of heat, and congeals again as it cools. Laid on 
burning coals, it emits a fetid ſmell, like that of the ſnuff. of a candle. The 
contact of flame does not ſet it on fire, but with a wick it burns equally wich 
common tallow / candles. 

In diſtillation. it totally ariſes, leaving no coal or aun mortuum behind ; from 
four ounces were obtained three ounces and a half of oil, and a dram and a half 
of phlegm ; the other two drams and a half having been waſted. or diſſipated- 
in the proceſs. ' The oil is not a brown or black fetid empyreumatic one, like 
thoſe of other animal ſubſtances ; but clear, yellowiſh, of a butyraceous con- 
ſiſtence, in ſmell like oil of wax, like which allo it coagulates in the cold. | 

Rectified ſpirit of wine, digeſted and boiled with ſpermaceti, takes up about 

half a dram out of half an ounce ; the _ part ſettles to the bottom, _ > 
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ne Auer beriele, float in rene in appearance Mike: flowers of bens 
©, A rb 2 
Water long digeſted or boiled with it extrafia noted; By: — it 80 
fügt or almonds, it becomes miſcible with water; but not near ſo perfectiy as the 
vegetable reſins do by the ſame treatment; on ſtanding for a little time, the 
ſpermaceti ſeparates and floats on the ſurface. Volks of eggs unite it more tho- 
roughly with watery liquors: but when em n theſe wa it ſoon ſeparates 
anne alk the bottom. ARA 
Even cauſtie Alkaline Kyi deeb mat diflolve/ nor unite with it 180 ſoap, as it does 
with all other fats; and hence the uſe of this ley in its preparation and pankitaripn.: 
1. mingles ſufficiently with oils, fats, balſams, reſins, butter, wax K. 
It has been conjectured that this fingular ſubſtance bears the ſame id to' 
fat oils as camphor does to the eſſentlal oils. Wax a ppears to have the ſame 
tion to fixed oils as reſin has to the eſſential; that is to ſay, both have been 
rendered concrete by the abſorption of vital air. But ſpermaceti and camphor 
ſeem to differ in ſome other leading particular; probably in the abſence of agid, 
or of any baſis which can eaſily be acidified by the action of nitrous or other acids. 
Much information vould no doubt be derived from a careful ieee ok the 
Products vhich theſe ſeveral ſubſtances afford by combuſ tion 
Excellent candles are made from ſpermaceti, in thoſe places where i it is pre- 
pared, at Bay onne at St. Jean-de-Laz; &c. In England there are many ma- 
nufackories ef theſe candles; and anne wan ehr Taro ſome ſuch have heed 
eſtabliſſied at Paris. { 
= Spettriaceti appears to vonimedbum — wax and callow, with relpeR.10 
the advantages derived from it with a thin wick. See LIlen r. 
The nitrous and the muriatic acids are incapable of acting on dit abchadce 
The concentrated ſulphuric acid diſſol ves it; and at the fame ene its colour: 
this ſolution is precipitated by water, like oil of camphor. 3 
It combines with - ſulphur like fixed oils. Hot alcohol diffolves it as l as 
fixed and volatile oils, but ſuffers it to precipitate by cooling. Ether effects this 
ſolution cold, or at leaſt wirhout the help of a greater heat than the natural warmth 
of the hand. 51 
The attention of chemiſts has been greatly excited by the eee con ver- 
ſion of animal matter into a ſubſtance of the ſamè nature as ſpermaceti. The 
fact has long been well known, and is ſaid to have been mentioned in the works 
of Lord Bacon, though 1 have not ſeen the paſſage. On the occaſion of the re- 
moval of a very great number of human bodies from the ancient burying- place 
Des Innocens at Paris, facts of this nature were obſerved in the moſt ſtriking 
manner. M. De Fourcroy may be called the ſcientific diſcoverer of this peculiar 
matter, as well as the ſaponaceous ammoniacal ſubſtance contained in bodies 
abandoned to ſpontaneous deſtruction in large maſſes. This chemiſt read a Me. 
moir on the ſubject in the year 1789 to the Royal Academy . Sciences, from . 
which I ſhall abftra& the general contents *. _ : 
At the time of clearing the before mentioned burying:place, certain philoſo. | 
phers were ſpecially charged to direct the precautions requiſite for ſecuring the 
| health of the workmen. A new and fingular object of reſearch preſented itſelf, 
| which had been neceſſarily unknown to preceding chemiſts, It was impoſſible 0 
to foretell what might: be the contents of a ſoul nnn To ene r 1 
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Vith bod ies reſigned. to ihe putrefactixe proceſs: This ſpot differed from com- 
mon burying- grounds, where each individual ohject 15 ſurrounded by a portion 
of the ſoil. It was the hurying · ground of a large diſtrict, wherein ſucceſſive ge- 
nerations of the inhabitants had been depoſited for upwards of three centuries. 
It could not be foreſeen: that the entire decompoſition might be retarded for 
more than forty years 4: neither was there any reaſon to ſuſpect that any remark- 
able difference would. ariſe; from the ſingularity of ſituatio .. 
The remains of the human bodies immerſed in this maſs of putreſcence were: 
found in three different ſtates, according, to the time they had been huried, the 
place they occupied, and their relative ſituations with regard to each other. The 
molt, ancient were ſimply: portions: of bones, irregularly diſperſed in the ſoil, 
which had been -frequently-difturbed.,:/A ſecond ſtate, in certain bodies which 
had, always been inſulated, exbhibited the ſkin, the muſcles, tendons and apo- 
: neuroſes, diy, brittle, hard, more: or leſs: gray, and ſimilar to what are called 
| mummies in certain caverns where-this change bas been obſerved, as in the ca- 
tacombhs at Rome, and the vault of the Cordeliers at Toulouſe. Wiegel 
Abe third and moſt ſingular ſtate of theſe ſoft parts was obſerved in the bodies 
Whichtfl ubs common graves or repoſitories. By this apꝑellation are underſtood. 
cavities of thirty feet in depthi and awenty. on cach- fide, vhich were dug in che 
bury ing: ground of the Innocents, and ere appropriated to contain the hodies o 
the poor ã which were placed in very cloſe rows; each in its proper wooden bier. 
"Lhe. neceſſity for diſpoſing a great number obliged the men charged with this 
employment to arrange chem ſo near each other, that theſe cavities might be 
conſidered when filled as an entire maſs of human bodies, ſeparated only by two . 
anks of about half an inch thick, Each cavity contained between one thuu- 
land and. fifteen; handed. :Whenzone common grave of this magnitude was 
filled, a covering af about one foot deep of earth was laid upon it, and another 
excavation of the ſame ſort; was made at ſome: diſtance. - Each grave remained 
open about three years, which was the time required to fill it. According to the 
urgency, of- circumſtances, the graves were again made on the ſame ſpot after an 
interval of time not leſs than — nor more than thirty. Experience had 
taught the workmen chat this time was not ſufficient for the entire deſtruction of 
the bodies, and had ſhewn/them the progreſſive changes which form the object of 
M. Fourcroy's Memoir. SHA O n h N 10: 8915; en ende 
he firſt of theſe large graves opened in the preſence of this chemiſt had been 
clafed for fifteen years. The biers or coffins were in good preſervation; but a 
1 little ſettled, and the wood (I ſuppoſe deal) had a yellow tinge. When the 
| | covers of ſeveral were taken off, the bodies were obſerved: at the bottom, leaving 
a conſiderable diſtance between their ſurface and the cover, and flattened as 1x 
they had ſuffered a ſtrong compreſſion. The linen which had covered them was 
flightly: adherent to the bodies; and, with the form of the different regions, 
exhibited on removing the linen nothing but irregular maſſes; of a ſoft ductile 
matter of a gray white colour. Theſe maſſes environed the bones on all ſides, 
which had no folidity, but broke by any ſudden preſſure. The appearance of 
this matter, its obvious compoſition and its ſoftneſs, reſembled common White 
cheeſe; and the reſemblance was more ſtriking from the print which the threads 
of the linen had made upon its ſut face. This white ſubſtance yielded to the 
touch, and became ſoft when rubbed for a time between the>finpers. 21: 570267 291% 
No very offenſive ſmell was emitted from theſe bodies. The novelty and ſin- 
 gularity of the ſpectacle, and che example of the grave-diggers, diſpelled ever 
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idea either of diſguſt or apprehenſion; [Theſe men aſſetted chat they never found 
this matter, by chem called gras (fat), in bodies interred alone; but that the ac- 
cumulated bodies of the common graves only were ſubject to this change. On 
a very attentive examination of a number of bodies paſſed to this ſtate; M. Four 
croy remarked that the converſion appeared in different ſtages of advancement, 
ſo that, in various bodies, the fibrous texture and colour, more” or leſs red, were 
diſcernible within the fatty matter; that the maſſes covering the bones were en- 
tirely of che ſame nature, offering indiſtinctly in all thie regions a gray ſubſtance 
for the moſt part ſoft: and ductile, ſometimes dry, always eaſy to be ſeparated in 
porous fragments, penetrated with cavities, and no longer exhibiting any traces 
of membranes, muſcles, tendons, veſſels, or nerves. On the firſt inſpection of 
theſe white maſſes, it might have been concluded that they were ſimply the cel. 
lulartifſue, the compartments and veſicles of which they very well repreſented. 
Buy examining this ſubſtance in the different regions of tlie hody, it was fon 
that the ſkin is particularly diſpoſed to this remarkable alteratien. It was after“ 
wards perceived that the ligaments and tendons no longet exiſted, or at leaſt had 
loſt their tenacity; ſo that the bones were entirely unſũpported, and left to the 
action of their on weight. - Whence their relative plates were preſerved in a | 
certain degree by mere juxta-poſition ;/ the leaſt effort being ſufficĩent to ſeparate' 
them. The grave-diggers availed themſelves of this circumſtance in the re- 
moval of the bodies, For they rolled them up from head to feet, and by that 
means ſeparated from each other the extremities of the bones whieh had formerly 
been articulated. In all theſe bodies which were changed into the fatty matter 
the abdominal cavity had diſappeared. The teguments and muſeles of this're-- 
gion being converted into the white matter like che other ſoft parts, had ſubſided 
upon the vertebral column, and were ſo flattened 'ds to leave no place for the 
_ viſcera, and accordingly there was ſcarcely ever any trace obſerved in che almoſt 
obliterated cavity. This obſervation was for a long time matter of aſtoniſhment 
to the inveſtigators. In vain did they ſeek in the greater number of bodies the” 
lace and ſubſtance of the ſtomach, the inteſtines; the bladder, and even the liver, 
che ſpleen, the kidneys, and the matrix in females. All theſe viſcera were con- 
founded together, and for the moſt part no traces of them were leſt: Sometimes 
only certain irregular maſſes were found, of the ſame nature as the white matter, 
of different bulks, from that of a nut to two or three inches in diameter, in the 
regions of the liver or of the ſpl een. 
- The thorax likewiſe offered an aſſemblage of facts no leſs ſingular and inte- 
reſting. The external part of this cavity was flattened and compreſſed like the 
reſt of the organs; the ribs, ſpontaneouſly luxated in their articulations with the 
vertebræ, were ſettled upon the dorſal column; their arched part left only a 
ſmall ſpace on each ſide between them and the vertebræ. The pleura, the me- 
diaſtines, the large veſſels, the aſpera arteria, and even the lungs and the heart, 
were no longer diſtinguiſhable ; but for the moſt part had entirely diſappeared, 
and in their place nothing was ſeen but ſome parcels of the fatty ſubſtance. In 
this caſe, the matter which was the product of decompoſition” of the viſcera, 
charged with blood and various humours, differs from that of the ſurface of the 
body, and the long bones, in the red or brown colour poſſeſſed by the former. 
Sometimes the obſervers found in the thorax a matſs/irregularly rounded of the 
ſame nature as the latter, which appeared to them to have ariſen from the fat and 
fibrous ſubſtance of the heart. They ſuppoſed that chis maſs; not 'conſtantly 
found in all the ſubjects, awed its exiſtence to à ſuperabundanee ef 8 ˖ 
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; | ; prong: Ig. gen cral, all tha W 0 a 8 formed* 1 for 'a_ long. time was 
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articula lar. was that affor Gl 11 in of * Ce extremities. On the 8555 
EINE? recently changed, "the 5 matter was neither fo uniform nor fo; 
2 the former; but it was ſtill found to contain portions « of muſes, ten 7X 
id ligaments, the texture of Which, chou e altered ang changed in its 
our, was fill diſtinguiſhable. N ingly, as the cotiyerfic ON 19 0 more or 
uy advanced, theſe fibrous remains were more or leſs penetrated'\ with "the: fatty 
md der, interpoſed as it were between the inteſtices of the fibres... This ober. 
vation ſhews that it is not merely the fat which is thus changed, "AS was natural | 
"enough | to think at firſt fight. * Other facts confirm this affertion.” The Kin, 4 | 
5 | 192 been remarked, becomes eaſil ende into very ge White 1 ir 
| „ 5 likewiſe the brain, neither 2 kich have been conſid red by anatomiſts to 
be ft. Tr is true nevertheleſs, That, the unguinous parts, and bodies charged 
5 15 fat, pear more cally and ſpeedily 1 to pats to the ſtate under confideration. 
wy This was 7. en in the marfow, which occupied the cavities of the longer bones. 
: | And again, it is not to be ſuppoſed, but that the greater part of "theſe bodies 
| 2% | had been emaciated by the illneſs which terminated their lives; * 
Which, * were all abſolutely turned i Into this fatty ſubſtance. A 
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evinced that a converſion does not take plate in the füt alohe. M. Peulletier 
had ſuſpended in his laboratory a ſmall piece of the human liver, to obſerve 
what would ariſe to it by the contact of the ait. It partly putrefied, withour how 
ever emitting any very infectious ſmell. 'Larv# of the Dermeſtes, and Broches 
attacked and penetrated it in various directions; at Taft it became dry, and after 
more than ten years ſuſpenſion, it was converted into a White friabſe ſubſtance 
reſembling dried agaric, which might have been taken for an earthy fubſtance. 


In this ſtate, it had no perceptible ſmell. M. Poulletier was deſirdus of know: 


ing che ſtate öf this animal matter, and experiment ſoon convinced” him and 
12 F. that it was very far from being in the ſtate of an earth. It meſted by 7 
heat, and exhaled in the form of vapour, which had the ſmall of a very fetid 
fat; ſpitit of wine ſeparated x concreſcible oil which appeared” to poſlels all the 
Propotic of ſpermaceti. Each of the three alkalis converted i inte ſeap, and 
ia a word it exhibited all the properties of the fatty matter of the biariakgrotind = 
of the Innocens expoſed for ſeveral months to the air. Here then was 4 gan. 


Aaular organ, which in che midſt of the atmoſphere” had undergone a change 


fimilar to that of the bodies in the burying- place; and this fact ſulficiemly ſhews 
that an animal ſubſtance which is very far from being of the bature « reale 
may be totally converted into this fatty ſubſtan te. e 
Among the modifications of this remarkable ſubſtance in the burying ground 
before mentioned, it was obferved that the dry, friable, and brittle matter was 
moſt commonly found near the ſurface of the earth, and the ſoft ductile matter 
at a greater depth. M. Fourcroy remarks,” that this dry matter did got diffet 
from the other merely in containing leſs water, but likewiſe by the-vodlatihization 
of one of its principles. He promiſes to explain this difference in another me- 
moir, which, if publiſhed, I have not ſeen, ON ALONE 
| The grave diggers aſſert that near three years are required to convert a body 
into this fatty ſubſtance. But Mr. Gibbes, in the Philoſophical Tranfa&ions for 
1794, found that lean beef ſecured in a running ſtream was converted into 
this fatty matter at the end of a month. He judges from facts, that running 
water is moſt favourable to this proceſs. He took three lean pieces of mutton, 
and poured on each . quantity of the three ancient mineral acids. At the end 
of three days, each was much changed: that in the nitrous acid was very ſoft, 
and converted into the fatty matter; that in the marine acid was not in that 
time ſo much altered; the vitriolic acid had turned the other black. M. 
Lavoiker, in his Elements of Chemiſtry, thinks that this proceſs may here: 
after prove of great uſe in fociety. It is not eaſy to point out what animal 
ſubſtance, or what fituation, might be the beſt adapted for an undertaking of 
this kind. M. L. points out fecal matters; but I have not heard of any 
converſion having taken place in theſe animal remains, ſimilar te that of the 
ee on Een nan rep FFF 
< The refule of M. Fourcroy's enquiries into the ordinary changes of bodies 
recently depoſited in the earth was not very extenſive. The grave-diggers in- 
formed him, that theſe bodies interred do not perceptibly change colour for 
the firſt ſeven or eight days; that the putrid proceſs diſengages\ elaſtic fluid 
which inflates the abdomen, and at length burſts it; that this event inſtantly 
cauſes vertigo, faintneſs, and nauſea in ſuch perſons as unfortunately are within 
a certain iffarice of the ſcene where h place; but that when the object of 
My Lots | 5 its 
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irs Gion is neareri a luden privation of ſenſe, and frequently deach is the eom 
ſequence.” Theſe men are taught by experience, that no immediate danger is to- 
be feared from tlie diſguſting butinets they are engaged 1 nz excepting at this pe- 
riod, which they regard wih the uttnoſt terror. They reſiſted every induce- 
ment and perſuaſion which theſe philoſophers made uſe of to prevail on them. 
to afſiſt their reſeatches into the nature of this active and pernicious vapour. 
M. Fourcroy takes occaſion from theſe facts, as well as from the pallid and un- 
2 appearance of the grave-diggers, to dne! Fade in Fern e, 
eir vicinity. 78 5 
| Such boclies as are interred alone i in- the mid of 4 grea quantity of humic 
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_ zation which deſtroys their 5 ture, ky P oduces, e new and moſt. permanent 
C 


ſtate of combination here d. ribed. vario obſetvations which 1 do not 


bere abridge, it was found that this 55 matter was capable of enduring in 


theſe burying. places for thirty or forty years, and. is, at length corroded and car- - 


l thenaqyeouspartid humidity whieh there aboundeses = 7 


SPIKENARD. Nardus Indica, quæ ſpica, ſpica nardi et ſpica Indica officinz- 
rum C. B. Andropegon nardus Lin. Indian nard brought from the Eaſt Indies. 
It conſiſts of a number of ſlender brittle flaments, ſuppoſed by ſome to be 


the root, by others the pedicle of The leaves of a plant of the gras or ruſh. kind, 


but which are properly- the head of a root, for Pomet mentions and ae a 
ſpecimen, which had gfeat part of the root itſelf adhering. 

Spikenard has à vety ſtrong: not agreeable:ſmelſ and taſte, ſcarce to be con- 
cealed or overpowered by a farge admixture of other ſubſtances. It contains 
only a ſmall proportion of etlential ost: on diſtilling an ounce, there was only 


an appearance of ſome oily particles on the. ſurface. of the water. Rectified 


ſpirit brings over nothing: the ſpirituous extract poſſeſſes both the ſmell and taſte 
of the ſpikenard in a much greater degree than the watery. An ounce yielded 
a dram of ſpiricuous, and afterwards forty-fix grains of watery. extract. Water 
applied at Giſt extracted from the ſame-quantity four ſcruples, and ſpirit after- 
32 twenty-five Brains : the indiffoluble reliduum e — 2th. caſes fix 

s ten grains. Neumann. 7 £90060] | 
Appin 1. This name was formerly given by cbetbiks to an volatile ſub- 


Aances collected: by diſtillation. Three principal kinds were diſtinguiſhed ; 95 


namely, inſſammable or ardent ſpirits, acid ſpirits, and alkaline ſpirits; In the 
fit claſs were included, not only the product known by the common name of 
ſpirit gf ine, Pu alſo the light volatile oils, ethers, and the aromatic e 
The gontents of the latter clalſes need no enumctration. 
The Word ſpirit is now. almoſt exclufi ively confined to let; oat Wie of» 
49% pt FUR +. and | 5 other e formerly PLES under the claſſes here 
=Y mentioned, 
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mentiontd;] wes diflinpuithet thy: their reſpeRtive eee ee e 
rence to any . arrangement grounded on a property of ſo o inchiſtinct 4.045; 


ture as that 
SPIRIT, ARDEN T. In order to obtain ardent ſpirit, nothing more is ne- 
ceſſary abay 'to . — n beer, or or any other fermented: Finous Lays. to. dit. 


nated! — — oil. 11 this be rectified by a cc diftillation,. ir. becomes 
much purer. The moſt volatile part riſes firſt, and is of a Jels. {pecific, gravity 
than that which comes over afterwards. ory. 19d. 
The reſidue, after the diſtillation of ardent ſpirit! fro wine, is of a deep co- 
lour, a rough acid taſte, and depoſits eryſtals of tartar, The cobouripg matter 
is ſoluble iu ardent ſpirit. So that it appears, from this imperfect analylis,. that 
wine conſiſts of water, ardent ſpirit, colouring mattet of a refinous, nature, ſogar,, 
tartar, and tartareous acid, and an aromatic principles; 1 — ; Ab 51 ry W911 30 ot Dn 
The \ftfength-or-purity of ardent ſpirit is aſcertained from its {pegif © 1 : 
for the addition of water renders it hea vier. According to M. Bories, 79 0 
Memoir, publiſhed at Montpellier in the ear 1 Zee the age pro 17 85 

by the ſtates of Languedoc in 1772, the ſpecific. gnayity. 0 frectiged ard 1 AY 
repeatedly-poured: 0n-dry-ſalt: of tartar. till it woulding. Age diſlolve or 

e found Pg e ones ae 85 ORR (is 18 45313 5 nod) wks 
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"The ſpecific gravities of mixtures, by ae ee ſpirit vim 
diſtilled . were as follows e 1 qt üg ibn! eub18/ GAA 
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Upon the above experiments, which are among che moſt accurate we hg 
it may be obſerved, that the firſt term, or pure ſpirit, ought to be obtained with” 
an alkali perfectly mild, or ſaturated with fixed air; becauſe, otherwiſe, ſolution, 
and combination of the alkali with the ſpirit. might take place. By diſtillation 
of twenty meaſures of the beſt ardent ſpirit of the ſhops, whoſe ſpecific, : vity - 
was. 0.836, over a lamp in. glaſs veſſels, 1 found, the firſt meaſure which came 
over had a ſpecific gravity. of 820, at the temperature of 71 Fahrenheit; 
which anſwers 10 174 of Reaumur. This is the ſtrongeſt ſpirit mere diſtillation 
can afford. When Atrong ardent ſpirit is added to water, à conſiderable heat 
is produced, a few bubbles of air are emitted, the mixture contracts in its di- 

| 5'S'2 | menſions, 
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heir being feparsted- from other compounds by diſtillation... „ 


g 
r 16% 8 F F 
menſions, and acquires a greater ſpecific grariep ban voold have been deduced! 


;computation”s 004 1 nnn”. ow. Seng % enim wall 
It is by no means an eaſy: 3 Jener che ſtrength or relative 
value of ardent ſpirit, even with. ſufficient: accuracy for commercial purpoſes. | 
The following requifices muſt be obtained before chis can be well done: The 
ſpecific, gravity of a certain number of mixtures of ardent ſpirit and water muſt 
be taken ſo near each other, as that the intermediate ſpecifie gravities may not 
perceptibly differ from thoſe deduced: from the ſuppoſition of a mere mixture of 
the fluids : the expanſions or variations of ſpecific” gravity in theſe mixtures, 
niuſt be determined ar different temperatures: ſome eaſy method muſt be con- 
trived of getermining the preſence and quantity of faccharine- or oleaginous 
matter which the ſpirn may hold in ſolution, and the effect of ſuch ſolution on 
the ſpeciſid gravity : and laſtly," the ſpecific-gravity of the fluid muſt be aſcer- 
tained by a pr opt floating inſtrument with a enen fans. or ſer of weights! 
or, hich maybe more coVenient, with both. V b PKG) 
The ſtrength of brandies in commerce is — by dhe e or by burning. 
The phial proof conſiſts in agitating che ſpirit in a bottle, and obſerving the 
form and magnitude of the bubbles, which are larger the ſtronger the ſpirit. 
Theſe probaßly depend on the ſolution of reſinous matter from the (caſky! which 
is taken up in gteater quantities, che ſtronger the ſpirit. It is not difficult how- 
ever to prodect tis appearance by various ſimple additions to weak ſpirit. The 
proof by barning is atf6 fallacious; becauſe the magnitude of the flame, and 
quantity of reſidue,” in the fame Apitit, vary greatly with the. form of the veſſel; 
it is burned in, If the veſlel be kept cool, or ſuffered to become hot, if it be 
deeper eee the refults will not be the ſame in each caſe. It does not 
follsw however, Hut that manufacturers and others may in many inſtances re- 
ceive con ſiderabie information from theſe figns, in eircumſtances exactly alike, 
and in the cburſe df operations wherein it Wo nme eur une 
nually to experiments of ſpecific gravity. : 
Fe importagee of this objeR; as well for the purpoſes of revenue as of com- 
merte, induced the Brixiſ government to employ Dr. Blagden to inſtitute a very 
mitte and accurate ſeries of 'E Kperiments. Theſe may be conſidered as funda-' 
mental reſufts f for whieh.reaſon,'T ſhall inſert the whole in this place, from the 
Philol Trapſactions for 1796, in the words. of the author DA v 
The firſt! object to which the expetitzents,” were directed, wWas to tam 
en quantity and law: reſulting. from the mutual penetration of: Water nn, 
wit, $7: i 
e All bodies Is general expand by beat; but the quantity of chit: e Ns 
well as the law of its. progreſſion, is. probably not the ſame in any two ſub- 
ſtances. In water and ſpirit they are remarkably different. The whole 'expan- 
fion of pure ſpirit from 30* to 100% of Fahrenheit's thermometer, is not leſs 
than 2; of its whole bulk at 30“ whereas that of water, in the ſame interval, 
is only r its bulk. The laws of their expanſion are ſtill more different 
than the quantities. If the expanſion of quickſilver be, as uſual; taken for the 
ſtandard (our thermometers being conſtructed with that fluid), the ex panſion of 
ſpirits, indeed, progrefiively increaſing with. reſpect to that ſtandard, But not 
much ſo within the above-mentioned interval; whilſt water kept from freezing 
to goꝰ, which may eaſily be done, will abſolutely contract as it is heated for ten 
or more degrees, that i is, to 407 or 42 of the thermometer, and will then begin 
to — its heat is — at firſt! lowly, 1 afterwards gradually 
een 25 more 
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more rapidly, ſo as to obſerve upon the whole 25 increaGag) progreſfions! 
Now, mixtures of theſe two ſubſtances will, as ma ſappoſed approach to 
the leſs or the greater of theſe: reſſions, e they are compounded” / | 
of more ſpirit or more water, whillt- their total expanßon wilt be greater, ac 
cording as more ſpirit enters into their compoſition; hut the exact exact quantity of 
ihe expanſion, as well as law of the progreſſion, in alh of them, ean be deter- 
mined only by trials. Theſe were, en ken, 1 wo, lr F eee 
| be aſeertaĩned by experiment. b $1061 ren mib eIgnqe) i575 
Tbe firſt ſtep . a right e ee of the experiments Wa to cee 
the two ſubſtances with which they were to be made as pure as poſſible : Diſtilled 
water is in all caſes ſo: nearly alike, that no difficulty occurred with regatd toit; 
but the ſpecific: gravity of pure ſpirit, or alcohol, has been given ſo very dif. 
ferently by the authors Who ha ted of it, that a particular fet:of expert»! 
ments appeared neceſſary for: determinin to yVhat degree of fer geb refttfied 
ſpirits could conveniently be brought. The perſon engaged theſe empe - 
riments was Dr. Dollfuſs, an ingenious! 2 — then in London, W 
had diſtinguiſtred himſelf by ſeveral publications on chemical ſſubjects. Dr. Doll. 
fuſs, baving been furniſhed by government wich e ſpirit for the purpoſes” rectiſie 
it hy repeated and flow: diſtillations till its ſpecificg rayity became ſtationar ĩi 
this mannen of operating: be chen added dry 8 alkalicre ite lęt᷑it tand for 
_ a ſew days, poured off che liquor and diſtillediit wid s Kcal addition. of burn 
alum, . placing the receiver in ice. By this method he obtained a ſpirit; whoſe-; | 
ſpecific gravity was , 8188 at 609 of heat. Perceiving however that he could. ;- 
net conveniently: get the quantity of ſpirit be: wanted-hghter! than 582587 at 60 
he fixed upon that ſtrength as a ſtandard, to whieh he fund the ahb ve- men- 
tioned lighter. ſpirit could be reduced by adding t9:rit abs part af waters? 
and wich this ſpirit and diſtilled water he made: a ſeries of; expenments for, der: 
termining the ſpecific, gravity of different eee fluids in Alert: 
degrees of heat. Z nigsqt to nf vile t 
The proceſs followed by Dr. Dollfuſs is "ag berg given as the beſt " poſſible 
for obtaining pure ſpirit; nor was the reſult of it in fact che lighteſt alcohol chat 
— procured. Some ſpirit has been tried: ſince that time, whoſe ſpecific. 
mowing: was 83 at 607. This was furniſhed by Dr. George Ferdyce, F. R. S. 
9 acceeded in bringing it to that ſtrength chiefly; by adding the alkali wery 
hot. Care muſt be taken that none of the cauſtic alkali comes over in the,dit- 
tillation. Some alcohol was alſo ſent for trial, by Mr. Lewis an eminent gil 
tiller in Holborn, whoſe ſpecific gravity at the ſame temperature was , 8 14. 
It was with ſpirit rectified from malt ſpirits. that Dr. Dollfuſs's ſeries: of expe- 
riments was made; but he tried ſeveral comparative experiments, with ſuch as 
had been rectified: Gon rum and brandy, and found no other difference than 
what might fairly be aſcribed to unavoidable errors. ind bo Bet. 
Theſe experiments of Dr. Dollfuſs were repeated by Mr. Gilpin, view of the 
Royal Society; and as the deductions in this account: will be taken chiefly from 
that laſt ſet of experiments, it is proper here to deſeribe minutely the method 
obſerved by Mr. Gilpin in his operation. This naturally reſolves itſelf into w-ẽã]¾◻ꝛr 
patts: he Way of man the ene and the Ways eee their peel. "i 
fic: ravit int Þ 15 . 
5 5 The m mixtures were made by weight, as the only accurate method of fixing, 
the proportions. In fluids of ſuch very unequal. expanſions by heat as water 
aud alcohol, if e * been employed, * or decreaſing ; in regular : 
orm proportions 
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E * portion 9 to each N the Pr 50 fo n Oe be maſſes would, have been fen- ' 
bly in 8 gular; now the arter Was the ob 0 In view, namel , to_detertmine.che 
F e e bf ts 
temperature. Beſides, if the proportions had been taken by meaſure, a differ- 
ent mixture ſhould have been made at every different degree of heat. But the 
princip | confideratioh was, that with a very nice balance, ſuch, as was em- 
95 on this occaſion, quantities can be determined to much greater æxactneſs 


e eee ee eee proportions . 
were A e always taken by, weight. A phial being provided of ſuch a fize 
as that it ſhould be nearly fal with the mixture, was made perfectly clean and 
dry, and being counterpoiſed, as much of the pure ſpirit, as appeared necellary 


Tg ht” of diftilled” water required to make a mixture of the intended propor- 
128 1 


me, r in a tabe drawn to a fine, | 
pbing: 555 of the diſb being covered with the thumb, the fiquor in it is pre. 
vented fro 1 f che e 
but inſtantly begins to iſſue by drops, or a very ſmall ſtream, upon raiſing the. 
thumb. tie bj e 


neceflary care, the laſt, poxtions being put in by means of a well-known inſtru-⸗ 
ers ne id, prpn 


C 


poiſed the weight, which bavidg been previouſly com puted, was put iuto the” 
oppoſite (tHe, the Shi as Mae , and then well ſtopped with its glaſs ftopple, 
over which leather was tied vety tight, to prevent evaporation. - No mixture was 
uſed till it ad temaine. n 4 month, for the full penetration to 
have taken place; and it was à 

, gong an 0 Le En 
2. There ate ryo toinmbn methods of taking the ſpecific gravity; of fluids; 

one, by fucking the 1095 which a ſolid body loſes by being immerſed in them; 

the other, by filling a convenient, veſſel with them, and aſcertaining the increaſe 
of weight it acquires. In both caſes a ſtandard muſt have been previouſly | ta- 

en, Khich is uſually diſtilled water; namely, in the firſt method by finding 

abe weight loſt by the folid body in che warer, and in che ſecend method, che 
meight of ae ehe fled with water. The later was preferred, for the foo. 


always well ſhaken before it was poured out to 
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ing teaſong :? | JVC 
. * When a ball of glaſs, which is the propereſt kind of ſolid body; is weighed in 
any ſpirituous or watery fluid, the adhetion of the fluid occaſions ſome inaccu- 
racy,” and renders the balance comparatively ſluggiſh. To what degree this 
effect proceeds is uncertain ; but from ſome experiments made by Mr. Gilpin, 
with that'view, it appears to be very ſenſible. Moreover, in this method. 4 
large forfact” müſt be expoſed to the air during the operation of weighing, 
Which, eſpecially in the higher temperatures, would give occalion to fuch an, 
evaporation” as to alter eſſentially the ſtrength of the mixture. It ſeemed alſo 
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as if the temperature of the fluid under trial could be determined more exactly in 
the method of filling a veſſel, than in the other: for the fluid cannot well be 
ſtitted while the ball to be weighed remains immerſed in it; and as ſomę time 
- mult 'neceffarily be ſpent in the weighing, the change of hear which takes place 
during that period will be unequal through the mats, and may occafion a ſen- ; 
ſible error. It is true, on the other hand, that, in the method of filling a vef- 
ſel; the temperature could not be aſcertained with the utmoſt beige cue : 
the neck of the vellel employed, containing about ten grains, was filled up o 
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B e this error, is 5 fuppoled, would: by, po7 paeans equal the- at 
and khe utmoſt quantity of it may be eſtimstecl Very nearly. Fi 


nally, it was 


with cold water: and the very circumſtance, that ſo much of the; 
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he above-meationed conſiderations indneed Dr. Blagden,..as well ag the gens. 
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temen employed in the experiments, to give the preference+to. weightn 
fluid tel arc that was acor both by, Beh 
and Mr. Gilpin in their operations | 
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length, a fine cirole or ring was, cut round it with a diamond, às the mark to 
which it was to be filled with the liquor, . This mark was made by; fixing the 
bottle 3p a lache, and turnipg it round with great care, in conratt, wich che dia-, 
1d 7 he glaſs of this bottle was not very thick; it weighed 916, grains, 
and with its ſilver cap 936. 11% fle e 15d RE Mea. TOP | 
When the ſpecific gravity of any liquor was to be taken by means of this 
bottle, the liquor was firſt brought nearly to the required temperature, and then 
the bottle was filled With it up to the beginning of- the. neck only, that there 
might de room for ſhaking it. A very fine and ſenfible thermometer was then 
paſſed through the neck of. the bottle into the contained liquor, which.,ſheweet; 
whether it was above or below the intended temperature. In the former caſe the 
bottle was brought into colder air, or even plunged for a moment into cold wa- 
ter; the thermometer in the mean time being frequently put into the contained 
liquor, till it was found to fink to the right point. In like manner, when. the 
liquor was too cold, the bottle was brought into warmer air, immerſeq in warm 
water, or more commonly held between the hands, till upon repeated trials with 
the thermometer the juſt temperature was found. It will be underſtood, that 
duting the courſe of this heating or cooling, the bottle was very frequently. 
ſhaken between each immerſion of the 'thermometer ; and the top of the neck 
was kept covered, either wich the finger, or a filver cap made on purpoſe, as 
conſtantly as poſſible. Hot water was uſed to raiſe the temperature only in hears 
TY 8 . of 
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of $0? and upwards, inferior heats being: obtained by applying the bands to the 
bottle: when the hot water was employed, the ball of the bottle was plunged 
into it, and again quickly lifted out, with the neceſſary ſhaking interpoſed, as 
often as was neceſſary for communicating the required heat to the liquor ; but 
care was taken to wipe the bottle dry after each immerſion, before it was ſhakes, 
Jeſt any adbering moiſture might by accident get into it. The liquor having by 
[theſe means been brought do the deſired temperature; the next operation was to 
fill up the bottle exactly to the mark upon the neck, which was done with ſome 
of the ſame liquor, by means of a glaſs funnel with a very ſmall bore, - Mr. 
Gilpin endeavoured to get that portion of the liquor which was employed for this 
purpoſe, pretty nearly to the temperature of the liquor contained in the bottle; 
but as the whole quantity to be added never exceeded ten grains, a difference of 
ten degrees in the heat of that ſmall quantity, which is more than it ever amounted. 
to, would have occaſioned an error of only **. of a degree in the temperature of 


the maſs; Enough of the liquor was put in to fill the neck rather above the 


mark, and the ſuperfluous quantity was then abſorbed to great nicety, by bring · 
ing into contact with it the fine point of a ſmall roll of blotting paper. As the 
{urface of the liquor in the neck would be always concave, the bottom or centre 

of this concavity was the part made to coincide with the mark round the glaſs; 
and in viewing it care was taken, that the near and oppoſite ſides of the mark 
ſhould appear exactly in the ſame line, by which means all parallax was ayoided. 
A filver cap, which fitted tight, was then put upon the neck, to prevent evapo- 
ration; and the whole apparatus was in that ſtate laid in the ſcale of the balance, 


to be weighed with all the exactneſs poſſible, 
The 2 o by. Mr. Gilpin was 


4 


b | as furniſhed to him by Dr. Dollfuſs, 
under whoſe inſpection it had been reAified from rum ſupplied by government 
Its ſpecific ' gravity,” at 60 degrees of heat, was ,82514, It was firſt weighed 
pure, in the abovementioned. bottle, at every five degrees of heat, from 30 to 
100 incluſively. Then mixtures were formed of it, and diſtilled water, in every 


proportion, from th of the water to equal parts of water and ſpirit; the 


quantity of water added being ſucceſſively augmented, in the proportion of five 
ins to one hundred of the ſpirit; and theſe mixtures were alſo weighed in the 
tle, like the pure ſpirit, at every five degrees of hear. The numbers hence 
reſulting are delivered in the following table; where the firſt column ſhews the 
degrees of heat; the ſecond gives the weight of the pure ſpirit contained in the 
bottle at thoſe different degrees; the third gives the weight of a mixture in the 
proportions of 100 parts by weight of that ſpirit to 5 of water, and ſo on 
fucefively till the water and the ſpirit are in equal parts. The bottle itſelf, 
with its cap, having been previouſly counterpoiſed, theſe numbers are the 
weights * liquor contained in it, in grains and hundredths of a grain. They 
are the mean of three ſeveral experiments at leaſt, as Mr. Gilpin always filled 
und weighed the bottle over again that number of times, if not oftener.' The 


beat was taken at the even degree, as ſhewn by the thermometer, without any 
allowance in the firſt inſtance, becauſe the coincidence of the mercury with a 


diviſion, can be perceived more accurately than any fraction can be eſtimated; 
and the errors of the thermometers, if any, it was ſuppoſed would be leſs v 
the grand diviſions of 5' degrees, than in any others. Kn be obſerved, that 
Mr. Gilpin uſed the ſame mixture throughout all the different temperatures, 
heating it up from 30% to 100; hence fome ſmall error in its ſtrength may have 
been occaſioned in the higher degrees, by more ſpirit evaporating than : = 
ö | t EE ut 
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There would be two methods for computing the ſpecific gravity at the different 
temperatures from theſe numbers; one, by N weight of the water, at 


the particular temperature in queſtion, for the 


tandard; and the other by 


fixing on one certain temperature of the water, for inſtance 60, to be the 
ſtandard, with its bulk, at which that of the ſpirit at all different degrees ſhall:be 
compared. Dr. Blagden preferred the latter method, though not the moſt uſyal, 
becauſe it ſhews, more readily and ſimply, the progreſſion obſerved in the 


changes of 


Char 4 gravity, according to the heat and ſtrength of the mixture. 
This method, however, rendered it neceſſary to make an allowance for the 
contraction and expanſion of the bottle uſed for weighing the liquors, according 
to the deviation of their temperature from 60, either below or above. To 
obtain this correction, the expanſion of hollow glaſs. was taken from General 


Roy's experiments in the lxxvth volume of 
"v7 3 


the Philoſophical Tranſactions, 
3 


? 8. P- I 3 874 1 | 8 P 1 


The part of it particularly made uſe of in theſe experiments, namely from 30% t 
100°. meaſured 6,82 inches. The ſcale was made of ivory, and carried diviſions 
to every fifth of A5 the quarters of which could be readily eſtimated; ſo 
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Nr rr been oe upon its ſfem; hence, as the heat of the room in which | 
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anſwering to the temperatures 95 and 100 For I perceive that it differs in the 
two laſt decimal figures from the table publiſhed by Mr. Gipin-in the Tranſac- 
tions for 1794, to which reference has already been made. I ſuppoſe the two 
higher temperatures may have been omitted in that table as leſs uſeful, and per- 
haps leſs accurate. The following table is extracted from the laſt, table of Mr. 
Gilpin. I ſhould have williagly inſerted the whole, in which the mixtures differ 
from each other by unity only, and are exhibited in meaſure as well as in weight, 
it the limits of the preſent work could have allowed it to be done. Mr. Gilpin's 
table likewiſe ſhews, the bulk of the mixture, the diminution of bulk, the 
quantity of ſpirit per cent. and a decimal multiplier, which being applied to the 
bulk of the mixture, gives the meaſure of pure ſpirit in a mixture of that 
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From this table, when the ſpecific gravity of any ſpirituous liquor is aſcer- 
tained, it will be eaſy to find the quantity of rectified ſpirit; of the abovemen- 
tioned ſtandard, contained in any given quantity of it, either by weight or mea- 
ſure. As common arithmetic is competent to furniſh the rules for this purpoſe, 
the objects of enquiry: ſhould be reduced to tables; the firſt: of which: 
exhibit the ſpecific gravities of different mixtures, from 1 to 100 parts of water, 
incręeaſing. by one, at every degree of heat from 40 to 80, being the utmoſt limits 


* 


it yould be ſuperſluous to give them here. Dr. Blagden is of opinion, that all 
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of temperature that can be wanted in common practice. This table need 


only be calculated to three places of figures, which will always give the quantity 
of ſpirit true within a fiſtieth part of the whole, and in the moſt. uſual degtees of 


heat within a hundredth; and to this number of figures the aerometer, or hydro- 


_ 


meter, ſhewing; the ſpecific: gravities; could be ſuited. A further reaſon: for. con- 


tinuing oaly to three places of figures is, that, accurate as Mr. Gilpin's experi- 


ments have been, ſome irregularities are found in the two laſt of the five decimals 


to which his tables are calculated. The greateſt of theſe irregularities, Dr. 5 
agden is of opinion, do not exceed the quantity e 2 difference of 
one fifth of a degree of heat, and in general they are much leſs. A table might _ 


be. conſtructed to ſhew/what the numbers would probably have been to the fiye 


places of decimals, if there had been no kind of error in the experiments. 


Another table ſhould be of the volumes, exhibiting what proportion the ſpirit and 


— 


water bore to each other by meaſure or bulk, in the different mixtures; whence 


might be calculated a very uſeful table of diminutions, to few. when a given 
weight, or volume, of a certain ſpirit and water are mixed together, how much 
their bulk would be diminiſhed ;; or what is called by diſtillers the concentration. 
From ſuch a table the diſtiller could learn what quantity of water he muſt mix 


with ſpirit of a given ſtrength, in order to reduce it to proof ſpirit, os any other 


ſtrength; and likes iſe what quantity of proof ſpirit, or ſpirit of any other 
ſtrength, he may obtain, by adding water to ſpirit of a given ſtrength; both 
circumſtances very neceſſary to be known in the trade, and which ſome of the 5 


4 = 


ſliding rulers. now in uſe profeſs to point out. 


Dt. Blagden choſe this point of the thermometer 60? in preference to.5 5% 


becauſe it is much the moſt ſuitable for experiments, being the temperature at 
which a room feels pleaſant, and in which, any operation, however flow: and 
tedious, can be executed without the uneaſy ſenfation of cold; for this reaſon it 


has tera adopted by N Engliſh philoſophers. In the table formerly recom- 


— — 
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mended, 


- mended, from 40 to 80 degrees of the thermometer, it will be the middle tem- 
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be {pecific gravity of, 825 having been fixed upon as the ſtandard of rectiſied 
ſpirit in the tables, Mr. Gilpin was deſired to aſcertain; by. experiment What 
proportion of water would be neceflary. to reduce the lighteſt. alcohol in bis 
poſſeſſion to that ſtandard. This was ſome alcohol already mentioned, Which. 
Mr. Lewis had furniſhed ; and its ſgecific gravity. being 814196 at 60, 3000 
grains of it mixed with 135 grains of diſtilled water formed a compound, Whoſe 
pecific gravity was., 8231533 that is in round numbers, 100 grains of alechol at 
„814 with 4,5 grains of water form the ſtandard of ſpirit at 8 4 . 
Dr. Blagden obſerves, that the ſmall quantities mixed and weighed: ought not 
to be any objection to the preceding experiments; that if the inftruments bo. 
exceedingly exact, and the experimenters equal to the taſk of uſipg them pro- 
perly, the errors upon moderate quantities will be quite as ſmall in proportion 
as upon large; and chat in this particular inſtance, where the greateſt ſourde of 
error lay in the determination of the heat, the ſmaller quantities had in that 
reſpect an evident advantage, it being much eaſſer to bring ſix ounces of a liquor 
to an uniform temperature, than ſo many gallons. One of the moſt eſſential 
inftruments, namely the balance, was fo much ſuperior in nicety to any thing 
that could be wanted in theſe experiments, that error in weighing muſt be 
thrown entirely out of the queſtion. It was conſtructed by Me. Raniſden; and 
ſome account, though very imperfect, of its admirable mechaniſm, as well as of 
its extreme ſenſibility, even when loaded with conſiderable weights, has been 
given in the xxxiiid volume of the Journal de Phyſiqut. 67 4 4 
Dr. Blagden concludes: this part of the report witch obſerving, that as the ex- 
periments were made with pure ſpirit and water, if any exttaneous ſubſtances ars 
contained in the liquor to be tried, the ſpeeiſic gravity in the tables will not give 
exactly the proportions of water and ſpirit in ĩt. he ſubſtances likely to be found: 
in ſpirituous liquors, where no fraud is ſuſpected, are eſſential oils ; ſometimes 
empyreumatic, mucilaginous or extractive matter, and perhaps ſome ſaccharine 
matter. The effect of theſe, in the courſe of trade, ſeems to be hardly ſuch as 
would be worth the cognizance of the exciſe, nor could it eaſily be reduced t 
certain rules. Eſſential and empyreumatic oils are nearly of the ſame ſpecifie | 
gravity as ſpirit, in general rather lighter, and therefore, notwithſtanding the 
mutual penetration, will probably make little change in the ſpecific gravityj of 
any ſpirituous liquor in which they are diſſolved. The other ſubſtances are all 
heavier than ſpirit; the ſpecific gravity of common gum being 1, 48a, and aß 
ſugar 1,606, according to the tables of M. Briſſon. The effect of them there, 
fore will be to make ſpirituous liquors. appear leſs ſtrong than they really are: 
An idea was once entertained of endeavouring to determine this matter wien 
ſome preciſion; and accordingly Dr. Dollfuſs evaporated 000 grains of-brandy, - 
and the ſame quantity of rum, to dryneſs ; the former left a reſiduum of 40 
rains, the latter only of 87 grains. The 40 grains of reſiduum from the brandy, 
Fadlred again in a mixture of 100 of ſpirit, with 30 of water, increaſed" its 
ſpecific gravity ,0C041: hence the effect of this extraneous matter upon the 
ſpecific gravity of the brandy containing it, would be to increaſe the fifth 
decimal by 6 nearly, equal to what would indicate in the above-mentioned mix- 
ture, about one- ſeventh of a grain of water more than the truth, to 100 of: 
ſpirit; a quantity much too minute for the conſideration of government“. 
0 0 Here ends the Report of Dr. Blagden. 3 
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The moſt remarkable characteriſtic property of ardent ſpirit, is its ſolubility or 
combination in all proportions with water; a property poſſeſſed by no other com- 
buſtible ſubſtance. When it is burned in a chimney which communicates with 
the worm-pipe of a diſtilling apparatus, the product which is condenſed is found 
to conſiſt of water, which exceeds tlie ſpirit in weight about one eighth part. If 
ardent ſpirit be burned in cloſed veſſels with vital air, the product is found to be 
water and fixed air. Whence it is inferred that ardent ſpirit conſiſts of inflam- 

mable air, united either to fixed air or its acidifiable baſe; and that the vital air, 
uniting on the one part with the inflammable air, forms water; and on the other 
with the baſe of the fixed air, forms that acid . 55 | . 
A conſiderable number of the uſes of this fluid as a menſtruum have paſſed 
under our obſervation in the various articles of this work. The mutual action 
between ardent ſpirit and acids produces a light, volatile, and inflammable oil, 
called ether. See ET HER. Pure alkalis unite with ſpirit of wine, and form alka- 
line tinctures. Few of the neutral ſalts unite with this fluid, except ſuch as con- 
tam the volatile alkali- The mild fixed alkalis, or combinations of alkali and 
fixed air, are not ſoluble in it. From the ſtrong attraction which exiſts between 
ardent ſpirit and water, it unites with this laſt in ſaline ſolutions, and in moſt 
caſes precipitates the ſalt. This is a pleaſing experiment, which never fails to 
ſurpriſe thoſe who are unacquattited with chemical effects. If, for example, a 
ſaturated ſolution of nitre in water be taken, and an equal quantity of ſtrong 
ſpirit of wine be poured upon it, the mixture will conſtitute a weaker ſpirit, 
which is incapable of holding the nitre in ſolution; it therefore falls to the bot- 
tom inſtantly, in the form of minute cryſtals. I 
The degrees of ſolubility of many neutral falts in ſpirit of wine, are exactly 
aſcertained by experiments made by Macquer, of which an account is publiſhed 
in the Memoirs of the Turin Academy. The ſpirit of wine he employed was 
carefully freed from ſuperabundant phlegm by repeated rectifications, without 
addition of any intermediate ſubſtance. A phial which contained one Paris 
ounce of diſtilled water vhen Reaumur's thermometer was at ſix degrees above 
the freezing point, contained of 'this rectified ſpirit ſix gros and fifty- four grains. 
The ſalts employed in his experiments were previouſly deprived of their water f 
cryſtallization by a careful drying. He poured into a matraſs, upon each of the 
ſalts thus prepared, half an ounce of his ſpirit of wine, and fet the matraſs in a 
ſand- bath. When the ſpirit began to boil, he filtrated it while it was hot, and 
leſt it to cool that he might obſerve the cryſtallizations which took place. He 
then evaporated the ſpirit, and weighed the ſaline reſiduums. He repeated theſe 
| experiments a ſecond time, with this - difference, that inſtead of evaporating the 
; ſpirit in which the ſalt had been digeſted, he ſer fire to it in order to examine the 
| phenomena which its flame might exhibit. The principal reſults of his experi- 
ments are ſubjoined, _ 77) i To TIO IE TUDQUIE = | 


* For an account of theſe Tag e. and the mer neceſſary to be attended to in making ; 
ny 2 the Memoirs of M. Lavoiſier, in the Memoirs of the Royal Academy at Paris for 1781 
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Macquer accompanies he relation of his experiments with many judicious re. | 
flections, not eaſily capable of abridgment. 
Sulphur does not appear to be acted upon more ſtrongly by ardent ſpi irit ahar: 
by water. If ſulphur in ſublimation meet with the vapour of ſpirit of wine, a: 
very ſmall portion combines-with it, which communicates an hepatic odour to 
the fluid; The increaſed ſurface of the two ſubſtances appears to favour the 
combination. : 
- Phoſphorus i is f paringly ſoluble in ardent ſpirit, but in greater quantity by heat 
than in cold. The addition of water to this ſolution affords an opake milky 


fluid, which gradually becomes clear by the ſubſidence of the phoſphorus. 


/* Theſe four grains were an acid matter. This ſalt could not be dried without decompoßtion. 
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+ 'Earthsſcento haveſcarce any action upowardent ſpirit. Quick · lime, bow 
ever, proguces ſorne ulteration in this fluid, by. — ry. new flavour and ene 
it of a yellow colour. A mall portion is probably taken upp 
Soaps are diſſolved with great facility in ardentfpifit,avich whith they combine 
more readily than Wirth water. None of the metals, nor their, calces, are acted 
upon by this fluid. Reſins; eſſential oils, camphor, bitumen, and various other 
AibRances, are diſſolvet wirh great facility i in 3 from Which they _y 
}berprecipitated/by the addition of water. 

According to the experiments and detotions of $cavoifornivs other deen 
chemiſts; the vindus fermentarion by which. ardent ſpirm is produced is an ope - 
ration of confitterable fimplieity. This author, in his Elements of Chemiſtry, 
has eve ventured to tabulate the whole of the reſults; which, if repeated and 
ſufficiently varied, wound no doubt greatly advance or knowledge in this de- 
partment of ſcience.” I ſhalt conelude the preſent artiele with his very perſpi- 
© 4guous! explanation of this preeeſt retaining in juſtice to him the terms of the 
mod ern n latures uch are hete aner Aud are "Explained. under Wer- 

; ricle | ver enn en ect To mundtt 

The manner in which witez eyder, mens; ati al- we Hiquors formed ay ihe 

-Tpiricuous fermentation, are produced, is welt know to every one The 14 of 
grapes or of apples being epreſſed; and the latter 1 with water, they 
are put into large vats, which are kept in a temperatute of ar leaſt 34 5%of rhe 
thermometer: A rapid inteſtine motion or fermentitionvery ſoon makes place, 

numerous globules form in the liquid and buſſt at the furſaee q when the fer- 

mentation is at its hei cight, , che quantity of gas diſengaged is ſo great as to make 
the lich ior ap peAts if boiling violently — When this gas is carefully 

— 7.5 * tobe ic acid, or fixed air free from admixture with 

any othet᷑ ſpecles pf air or ap ay containing a portion of ardent ſpirit. 
Wben 1 1 os qprece "the oy of- more N from 
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N the contrary. "To > ade theſe two gi Sang it is 2 4 to be * 1 
acquainted with the yes wa the rmentable ſubſtance, and of the e of 
the fermentation. * +: A 

We may lay it down as an ncontsſtaly axiom, chat in all the operations of: 
and nature, nothing is created; an equal quantity of matter exiſts both before 
and after the experiment; the quality and quantity of the elements remain pre- 
ciſely the ſame; and nothing takes place beyond changes and modifications in the 
combinations of- theſe clements.-- Upon this principle the whole art of perform- 
ing chemical experiments depends: we muſt always ſuppoſe an exact equality, 
— 455 the elements of the body examined, and thoſe. of the products of its ana- 
7 Hanes ſince from muſt of grapes we procure alcohol and carbonic. acid, La- 
voiſier concludes he has undoubted right to ſuppoſe that muſt conſiſts of carbonic 
Acid, and of alcohol : but his tranſlator Prague remarks, that in this aſſertion the 


conſequences 


- 


we} CO» 8 r 1 
conſequences do not ſtrictly follow from the premiſes; becauſe from th 
grapes we procure carbonic acid and alcohol, it is a neceſſary conſequence that 
the original muſt contains the eonſtituent elements of catbonie acid and alcohol, 


H 


but not that theſe products of fermentation are already formed. From thele _ 


premiſes we have two methods of aſcertaining what paſſes during viuous fermen- 
tation: either by determining the nature of, and the elements which compoſe, 


the fermentable ſubſtances, or by accurately examining the products — 5 


from fermentation ; and it is evident that the knowledge of either of theſe muſt 
lead to accurate concluſions concerning the nature and compoſition of the other. 


From theſe: conſiderations it became neceſſary, accurately to determine the con- 


ſtituent elements of the fermentable ſubſtances; and for this purpoſe he did not 


make uſe of the compound juices of fruits, the rigorous analyſis of which is * | 
ub- 


_ haps impoſſible, but made choice of ſugar, which is eaſily analyſed. / This 


and carbon, brought to the 


— 


oxygen ; and theſe three elements are combined. in ſuch a ways that a very flight 


force is ſufficient to deſtroy the equilibrium of their connectiom : By a long traj 

of experiments, made in various ways, and often repeated, he aſcertained that che 
Proportions in which theſe ingredients exiſt in ſugar are, nearly-eight parts of hy- 
drogen, ſixty - four parts of oxygen, and twenty - eight parte of carbon, all by 


weight, forming one hundred parts of ſuga ...t. 


Sugar muſt be mixed with about four times. its weight of water; to rende it 


ſuſceptible of fermentation; and even then the equilibrwumi of its elements would 
remain undiſturbed, without the aſſiſtance of ſame ſubſtance; to give a commence- 
ment to the fermentation, Lavoiſier a tranſlator, however, remarks here; that this 
is not ſtrictly true; for, eſpecially in warm weather, all ſyrups are apt to run 


into. fermentation, unleſs very rich of the ſugar, and carefully preſerved. At the 


ſame time this ſpontanequs fermentation is not ſo regular as when aſſiſted by yeaſt, 
and is apt to become in part acetous before eompleting the vinous proceſs. 


The commencement of the fermentation is accompliſhed by means of a litilo 


yeaſt from beer; and when the fermentation” is onde excited, it continues of 
itſelf until completed. Lavoiſſer uſually employed ten pounds of ysaſt, in the” 


ſtate of- paſte, ch hundred pounds of ſugar; with as much water us is four” 


times the weight of the ſugar. The following is the reſult of his expert 
eractly as they were probes ary preſerving even the fractions ge by wit 
lation. B 1 1 * h * ; DT; of WY ? 4 e 1 t 1 inn 4 
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x \ Haxjog thus accurately determined main AMA quantity. of t conſtituent 

of. the materials ſubmitted to. fermentation, we have 1 to examine 
0 products reſulting from that proceſs. For his purpoſe Lavoiſier placed the 
above gt elbs, of fermentable liquor in a proper apparatus, by means of which he 
cdeld accurately determine the quantity and * of — dige 3 during the 
_ faweintaribn, and could even weigh every one of the N at = 
peribf.of i the proceſs he judged proper. a 
An Hour or two after the ſubſtances are mixed e ſocial if they are- 

— a temperature of from 66 to 73% of the thermometer, the firſt marks of 

fermentation commence : the liquor turns thick and frothy ; little globules of air 
are diſengaged, which riſe and burſt at the ſurface ; the quantity of theſe globules: 
quiekly-increafes, and there is a rapid and abundant. production. of very pure- 
earb6nic acid, accompanied with a ſeum, which is the yeaſt ſeparating from the 
mixture. After ſome days, leſs or more according to the degree of heat, the in- 
teſtine motion and. diſengagement of gas diminiſh; but theſe do not ceaſe en- 
tirely, nor is the fermentation. completed for a conſiderable time. During the: 


proceſs, 35.3458 116 lbs. of dry carbonig acid are diſengaged, which carry 


Along with them 13.914062 f lbs. of water. There remains in the veſſel 

460. 74012 f9 lbs. of vinous liquor, ſlightly acidulous. This is at firſt 

but. n of itſelf, and depoſits a portion of yeaſt. When we — ee 
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0 We Sg 8 cid telülts, Lavoißer bes Hein eig den de mmer 
neſs; not that i it is poſſible in experiments of this natute, Aly 28 8 . * N 
accuracy ſo far; bur às the experiments were made only with a 
ſugar, and as, for — ſake o of compariſon, he reduced the reſults of che * 6A 

iments to the quintal, or imaginary hundred pounds, he thought it necellary 
ro leaye.the fractional parts dy rs as produced by calculation. FE L286 
\» When we conſider | the reſults preſented by theſe tables with attention,” it ſeems 

A to aſcertain what occurs during fermentation. ” In the firſt place, out of the 

160fbs. of ſugar 5 2 4 lbs. remain, Wirhoüt having ſuffered de- 

; compoſitioh : fo that in have only operated upon 95.905924 lbs. 1 
Fugar'; chat is to fay, oil Fon 79168ʃbs. of oxygen, 7. 67247396lbs. of h hy- L 
drogen, and 26.8336 58 86 lbs. of carbon. By comparing theſe quantities, e 
find that fully ſufficient n the whol 2 of. the alcohol, carbor c 
acid,” A an 11 25 2 e an ee by th Seen pe It 15 not, 'rherefore, _ 
ary to f e that an water has been ecompo aring the experiment, 

a went eg precede that che * che orygen and hydrogen exiſt in the ſu; 4 
bined in 11 At form: Or the” _——_— t has already been ma evident ; 
that. 70 i Ser, A the three eanflirear elements 6 
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the other, ſo as to form carbonic acid, while the other part, being diſox) nared 


in fayour of the former, 4s con yerted into ah. the *compuſtible. fl abſtance called alco- 
hol; e iet | hae hs 0 eunlte alcohol and avis. 1 f 
we onghe to form 'fogar.” it s cvident, that the carbon and hydrogen in the” 
be ov 95 225 2 076 in the fla 5 oil, but that they are combined with * 
hich reggers them miſcible with water ; whetefore theſe three; 
x pgs = i byar6geny anch cafbuh,” exit bere likewiſe in 4 ſpecies of 
hed ' of, reciprocal NO Ou Yd in fact, when ' they are 1 to” 
glaſs, 


bs Brod, a red hot. tub of orcelain, 'this union or Equilibrium, 5g 
royed theſe elements become re. combir med yo and two, and water and Car- 
bois. ick are formed. 4 it one 50 08 


ther, iff his firſt Memofrs on de formation of water; bad advanced ay 


. in 9 bat ae experiments Convinced hint that” h 75 
cößtains the elements proper for compoting it. Nd 
He concludes! his remarks upon vinous fermentation by e 9 „chat it 
farniſhes ns with the means of ' analy#1 fugar, and every vegetable fermentable 
matter. We t may confider the ſubſtances ſubmitted to fermentation, and —_— 
products reſulting from that o X eration, as forming, an algebraic' equation; hg 
by cceffively fuppofing each öf the elemems in this equation unknown, we ea 
calculate their values in ſoccemon, and thus verify our experiments by calcdla- 
tion, and our calculations by experiments, reciprocally. He adds, that he bas 
N 9 employed: is method for Horrecting the | lt reſults of His ex- 
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heat, till we perceive what niſes, a in; diſtillation; bas 1 I mel. ro. E 
5 principle. o of. ſmell in bodies is in bag able 29S d..tog 8 0905 
to be obtained alone and pure by any met e Accordingly, 3 it riſes. 
5 means of the water contained in ſubſtances diſtilled in order to pr rocur 
and is d ele and, overwhelmed in water. If the wen REY "Fota, 

which. th e Ipixitus rector is required to be procured were ablo lately g 
containgd. NO, other volatile principles, a little water or irn of. Bing gi 9 
neceſſarily to be added, to furniſh a kind. of. baſis to this ſpirit, 
otþermile be diſſipated and evaporated, ſo that. it could not be colleed. 
Fhis pee of the ſmell of bodies is miſcible with water, Wiih f pix] Ic of, 
wine, | with wen Ir ſeems however to. be of different, natures, e ts 3 
the 0 which furniſh it. Its properties ſhe that 15. is in. neral = 
poſed. of an inflammable principle, and. of à ſaline ſubſtance,” . Felge 15 
attenuaied. ; But the ſpiritus rector of ſome ſubſtances appears. 70 Pi: . 'of 
ſaline, and that of others more of an oily nature. ns 
All matters, che ſmell of which 1 1s quick, pungent, and, w which, not + affeck 
ee nervous ſyſtem, as the acrid, cruciform Plants, an 4 fn 1 
N | 
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rn i cofitaiy's ſpiritus rector,”probably more 


Kline than _ ES * nan 
Thoſe” on the contre de Hh n Getz niufcous' or eng ini 
acrimony or ney! and which affect the head by curing or occafioning 
Hy ſterical or convulſive accidents; ſuch as ambergriſe, muſk,” caſtor; burnt 
Coffee, opium, natcotic plants, camphor, all aromatic plants, and 'laftly;'the 
Fabſtances * undergo che ſpitituous fermentation "have, according to all 
pearance; à ſpiritus rector which partakes of the nature of oil For, beſides 
tart the effects Nane by cheſe ſubſtances are fimilar to thoſe of che "vapour 
of charcoal, the fpifitus rectot of ſome of them is really inflammäble; as for 
ance, that of ftaxinella, the'exhialations from which forim Un" armoſphere that 
bom arg bong ae ed taper, © © 9} bnz- lid 
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he td plants n {articilarty W. be a glated | 
| 21095 ara 86 leaſt Aff thefe'vils contain a good' deal' of it. To this 
Incl le = dar en cheir mell, and probably 2 eee -thitt- 
x Shi roi e er ken not havin u in well 
. their 7 8 . „are at the fame time much lefs chin 
Alnce th 5 fo” capable of being raiſed by dhe "heat of 
Wins Platte from which the ſpiritüs rector has been ob- 
er mee al Sn See Orcs (Feszur Ar ed if 
esel Jlants, ' athou be of an 
2 Which can offly —— endes ver 
I ich enters its compoſition. © 
fery-porous,” and compreſſible ſubſtance, Hy - 
| 20 Ir is found adhering to rocks, ern 
X e iflands of the Archipelago. It is gene 


ai 10 p 995 to be a able roduction: nevertheleſs ſome obſer 4 
b 5 eu, give og de ale that ĩt is of animal origin. Chemical ex. 
periments favour fo p 11 eh ſed it yields the ſame principles with 
Ani We RU inces in neral. Eewis wy, that the volatile ſalt is in larger quan- 
tity 5 w bpesn alt tn why animal matter, except the bags of the filk-worm. 
"This falt cem to depend“ the Virriyes or the oKeinal 85 ongia uſta. Crude 
ng krach its Property ol keaubibing and diftending by moiſture; is ſometimes 
oe ig of as e e ele wounds and ulcers. © ran ft; 
adheres ſtrongly to the'months of wounded veſfels; and whew' retained by 
9555 comprefſion, i it has prevented conſiderable bleedings preferably to agaric, 
Puff⸗ Ball, &c. Oh account of the ſaline matter contained in burnt ſponge; it has 
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been u — — in ſcrophulous and other cutaneous alfections, and | in bro | ele. 
"OM Ma RIS. See KErPEKIIlI. AIT. 
INN OF WOOD. The practice of ſuänibg e is place in 


FE aud inflexible bodies; and as it is performed with different views, it is alſo 
different in its nature. Here this kind only will be conſidered, in which a body is 
dyed on &s ſurface, or the colour which it has already is changed. It has 
tommoniy this peculiarity, that the penetrating materials are only laid on the 
bodies with a bruſh ; though the latter may allo ſometimes be boiled or ſteeped 
in the former wicht ng any detriment. It is uſed for wood; leather, 
Born, ivory, and various kinds of ſtones. In all theſe caſes attention ought to 
be paid to the natural compoſition of the bodies and their \Properes; As well as 
we the nature of the ſtaining materials. | 4441 
Fot the ſtaining of 2 9 rofive fluids mu be ulec ſuck us . 
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of, nitrioh aqua be e of blug gr of green accord | 
nature of the wood, or to the ſtate into which it has Nh ee pats 


Otherwiſe, wood. may be ſtained red, by previouſly ſoaking.ix. glam water, and 
then putting it into a decgction of brazil wood, in lime: water. It may be 
made blue with a ſomewhat diluted ſolution of indigo in Vitriolid acid. It at- 
tumes a green colour in à decoction of verdigriſe, ſal mmoniac and, . - 
black in a decoction of galls, logwood,. vxrial, flieg t. Aron, and yineg: 
For leat! o the, contrary, theſe e ſharp corroſive {u Hancese n aſt be 
becauſe its durability will be deſtroyed by, them. Io give it a red 
Kins, after being properly yg are dipped into a.. 
common. falt, then put into a bath of madder, tartar, a | 4 81 {ts 
ſhells, and fometimes alſo at laſt into a ſimple, decoction, e od, 
— ſkins are ſteeped in alum water, — fined. with, 4 d 

um Jac, brazil wood, alum and ſal a „ Thęy acquire, a 
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loured reſinous ſolutions in ſpins of doe or . — 
to promote the penetration; of them into its fubtance, 
recourſe to. In the ſame manner, alabaſter 5 
colours, in particular red, e a 
eldersberxies and alum; vellon with: ſaffcon on 
of this kind. It is in a eee 
writing- ink c See nor 
. Ts x are ed om vaults, 
by the 00zing of water char wich calcarecus park es, and 80 dually. cvapo- 
rating, leaving thoſe. particles behind: this, de poſition can ſcarce be e ac 0 > 
tallization, as the earthy: particles ſcarcely; appear, to have e e ner: 
even very minutely divided, though this ſpmenmes. NS 3. A tranſpar 
rent ſpars appear to have been formed from a ſolution in water, by means "ok 
the aerial acid. Stalactites are of a lamellar Sarge texture, and euher an, 2 
282 forms. or in that: of perforated cones, Or. N and then called, ſta- 
gmites, oolithes, piſolites, &c. Moſt of theſe ſtones contain a Might. 1 
clay ene iron. And hence, lex are of 4 gray, brown, yellows. 0 
blackich colour, R 319. 135! 
STEATITES. A lone of the magneſian kind, conſiſting, according. £4 
Kirwan, of 80 parts flex, 17 magneſia,..2;clay, and 1 iron. It is 9 a 
green or grecniſh colours and ſo ſoft as io be ſcraped: by the naiſ ; of. a ſaſt 
foapy feel ; its ſpecific gravity is from 2.433 to 2.78. IE is not cally. diffubble: 
in water, nor rendered ductile by mixture with ii. 
At does not eſſerx eſce with: acids, and is very flowly and. only dana Hs 
lable-in the three mineral acids. 
In fire it hardens, but is infuſible per ſe, and becomes whiter, 15 f is. imper= 
ectly-meled:;by mineral alkali and micracoſmme Talks but more rely by. bo- 
ra . At. is apf ta corrode the crueibles. 2 
STEEL. Undenithe articles: Inox and Qnzs. of. Inos, much. may be ſeen, 
| ad applications of thi e and its. i 
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fron into ſteel. In the preſent article, 1 ſhall avail myſelf of the valuable col- 
lection of facts brought together in the Encyclopedie Methodique; not ſcru- 
pling however, to make whatever abridgment or alteration may appear ne- 
ceſſary. 4 hag | . 2 36 | tC Fo AA 2 12 85 21 * ext * 1 ls 

Ihe diſtinctive character of ſteel is, that when ignited and immediately plunged 
into cold water, it becomes much harder than it was before. Several of the 
methods of effec i ig this converſion have already been as amply- deſcribed 
under the article Ino, as our limits would admit. Mr. Morveau diſcuſſes 

the five following queſtions. 1. Is every kind of iron capable of being 
converted into ſteel? 2. By what means is this converſion to ber effected 
3. What are the proceſſes for reducing it back to the ſtate of tn A What 


: ; are the effects of hardening, tempering, and annealing ſteel 5 5% What are the 


characters and properties which diſtinguiſh ſteel from iron ft: one ant ate 
It is certain that every kind of iron is convertible into ſteel. This is mere 
matter of fa&. But from the imperfection of the experiments yet made upon 
this metal, numerous though they are, it muſt be confeſſed that the various dif- 
ferences of quality in ſteel, which are extreme, ariſe much more from original 
differences in the iron made vſe of, than from any management in the manufac- 
turing proceſſes; and that theſe original differences have been very little inveſti- 
gated, but exiſt more probably in the ore itſelf, than in the fuels, fluxes, or 
anipulations at the iron founderies and refineries. | Bergman, in his treatiſe on 
ch e white ores” of iron; has poſitively aſcribed the excellence of the white 
ſteel ore ' to a proportion off manganeſe which it contains. (“ See Section 
X. of his Treatiſe, p. 230 Eng. Trans.) But we know of no direct ex- 
periments tending to aſcertain the advanta which might ariſe from an 
attempt to combine manganeſe with iron; which would indeed require ſome ad- 
dreſs in the chemiſt, on account of the extreme temperature. requiſite for the 
fuſion of either metallic ſubſtance. Morveau is of opinion, that the manganeſe 
of the ſparry iron ores becomes vitrified, and aſſiſts ini the more perfect fuſion 
and depuration of the iron, and in no other way ; and he is more confirmed in 
this opinion, by obſerving not only that good ſteel is procurable from ores of 
other kinds, but that Bergman himſelf examined ſeveral ſteels which did not 
afford more than one two-hundredth part of their weight of manganeſe ; a pro- 
portion which he thinks can hardly affect the nature of the ſteel, when ductile 
irons are capable of being combined with near one-third of their weight, with- 
out loſing their ductilit y. ESD ee e 
Upon this argument 1 muſt remark, that the real converſion of iron into 
ſteel, by cementation, is effected by an addition of weight ſo ſmall, that inac- 
curate obſervers have been diſpoſed to affert that the gain is altogether inſenſible. 
The Engliſh ſteel made by cementation, and afterwards fuſed, and fold un- 
der the name of caſt-fteel;'in bars, plates, and other forms, poſſeſſes great re- 
putation for its uniformity of texture, and other good qualities. I have been 
informed by various authorities, of which the reſpectability and connections are. 
calculated to produce the moſt abſolute confidence, that all the prime ſteels of 
England are made from Swediſh iron, known in this country by the name of 
ſteel- iron, of three different marks, the firſt of which indicates the beſt quality, 
and the third the worſt; and that the whole produce of this kind of iron is 
monopolized under a contract with Sweden, by two commercial houſes, one in 
London, and the other at Birmingham, the names of which were mentioned to 
me. Hence it ſeems probable that the uſeful art of ſteel· making mighthe > 
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much promoted by examining this material, and aſcertaining chemically, as well 
as mechanically, what may be the cauſe of its ſuperiority. By chemical exa, 
mination, I mean the determination of its component parts, and by mechanical 
examination, whether thoſe parts are uniformly diftribpted through the whole 
maſs. For one of the greateſt imperfections of ſteel conſiſts in this unequal diſ- 
tribution, which produces, a correſpondent inequality of hardneſs in the ſeveral 
parts of ſuch utenſils as may be made of it. EB Pia e 
The converſion of iron into ſteel, either by fuſion, viz. the direct change of 
crude iron into ſteel, br by cementation of bar-iron, preſent many objects of in- 
tereſting enquiry. From various experiments of Bergman it appeared, that 
good crude iron, kept for a certain time in a ſtate of fuſion, with ſuch additions 
as appeared calculated to produce little other effect than that of defending the 
metal from calcination, became converted into ſteel with loſs of weight. Theſe 
facts are conformable to the generaFtheory of Vandermonde, Monge and Berthollet, 
which is chiefly inſiſted on under the article lRon. For, according to their re- 
ſearches, it ſhould follow, that part of the plumbago of the crude iron was diſſi- 
pared, and the remainder proved to be ſuch in proportion as conſtitutes ſteel. 


The fame chemiſt cemented crude iron with plumbago, and found that the re- 


gulus had loſt no weight. Morveau repeated the experiment with gray crude 
iron, The lols of weight was little, if any. The regulus exhibited the black 
ſpot by the application of nitrous acid, as ſteel uſually does, but it did not har- 
den by ignition and plunging in water. Hence, I conclude that it was ſcarcely 
altered. For crude irons alſo exhibit the black ſpot, and cannot by common 
management acquire the hardnefs of ſteel. F 
From the experiments of the three excellent chemiſts laſt mentioned, it ap- 
ars that the gray crude iron conſiſts principally of iron, with as much plum- 
"ago as it can diſſolve in the ſtrong heat of the ſmelting furnace. They have 
ſhewn alſo, that it depoſits part of this addition when cooled in contact with an 
iron bar immerſed in the bath. This ſeparation muſt be general in the ordi- 
nary or gradual. way of cooling, whence the gray colour muſt ariſe from the blue 
white colour. of the iron mixed with the black of the plumbago. And this gray 
colour is alſo in a degree perceived when ſoft cloſe-grained ſteel is broken. 
Theſe circumſtances lead me to conclude, that hard ſteel may in a certain reſpe& 
differ from that which is ſofter, by the intimate combination of a larger propor- 
tion of plumbago. This accounts for the whiter and more metallic aſpect of har- - 
dened ſteel, than of ſuch as is ſoft. For the former contains lefs of diſengaged 
plumbago. Hence alſo we may account for the greater hardnels of Reel which has 
been made quite bard, and then let down by tempering to a certain colour, than 
of ſteei merely heated to that colour, and plunged in water. For in the firſt 
method of hardening, a ſufficient degree of heat is given to produce combina- 
tion between part of the diſengaged plumbago and the iron, which in the latter 
does not take place, If the plumbago be merely ſufficient to ſatutate all the 
iron at a moderate degree of ignition, the hardneſs will be confiderable'; but the 
ſteel will be eafily degraded to the ſtate of iron by frequent ignition. Such ſteel 
in its hard ſtate will de very uniform in its texture, not exceſſively hard in its 
_ temper, but Allpoſed 10 take a very fine firm edge, which will not eaſily be 
broken or injured by violence. Theſe are accurately the properties of the En- 
gliſh caſt flecl,. which is of ſo uniform a nature, as to be diſtinguiched by its 
conchoidal or glafly fracture. When the doſe of plumbago in ſteel is greater, 
it®will bear a greater heat without degradation, inſomuch that it may be 
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welded 1 E fron. Tts hardnesd will allo be capable of a bigher degree; and if 
this degree produced by a ſtronger ignition be not given, the edge of the tool 
will never become fine and ſmooth ; and even at this higher degree, with all the 
Ivantage of ſubſequent tempering, it will be-leſs ſmooth than that of the caſt 
ſteel, and more diſpoſed to break. Steel of this kind is better adapted for the 
ſtruments wherein. the edge is eithel ſtout, or ſudden blows unneceffary, or the 
conſtruction demands frequent heating and welding. e ee ee e 
By purſuing this train of reflection, it will follow that, ſince crude iron differs 
from ſteel only in the ſuperabundance of plumbago, it ought to be capable of 
extreme hardneſs, if ignited to that degree which is requiſite to combine the 
greater part of this plumbago with the iron, and then ſuddenly cooled. This is 
accordingly found to be the caſe. If the gray crude iron, commonly diſtin- 
guiſhed by our founders by the name of ſoft metal, be heated to a white heat, 
and then plunged in water, it becomes very hard, much whiter, denſer, and 
more metallic in its appearance; and will bear a prexey good edge fit for gra- 
e tools the angle of the 
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obyious remedy for this defect is to incteaſe the number of gits, and to have 
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he. ſand. as dry as poſſible. or convenient. In other articles this property has 
n applied to advantage, particularly in the ſteel rollers for large laminating 


mills, which Meffrs. Vandermonde, Monge and Berthollet have ſuppoſed to be an 
over cemented ſteel, They are made by caſting the gray crude iron in moiſtened 
ſand, dhe contact of which gives the hard ficel remper 10 the outſide furface, 
tor the depth of more than half an inch. I bave no doubt but that the iron- 
maſters pay copGiderable attention to the quality of the iron, and perhaps to the 
degree of heat and moiſture of tbe fand in this operation, in ordet chat che 
ihat a conſiderable number crack longirudinally in the cooling, .a lofs which in all 


Probabilityariſes from the difference of contraction between the hard and foft parts. 


In che experiments of Rinman, a bar. of caſt iron being placed over the fire 
kde near 


the fire had become ſoft iron to the depth of one fixteetith "of n 
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inch; that the reſt was ſteel, excepting the upper part expoſed to the ai TY 
ach, that the, reſt. was ſteel, excepting the upper part expoſed to the air, whic 
remaihet in the ftace of crude ron. © EY ORR 2 non Airs WH 7 


25015 
I. muſt refer to the Encyclopedie for a conſiderable (enumeration of experi- 
ments relative to the cementation of iron with various materials, and allo to 
ſach as relate to the return of ſteel to the ſtate of iron. It appears in general, 


as might be expected, that iron hy a ſufficient continued heat in cloſed" veſſels, 1 
in contact with cboaly matter, hecomes ſteel; but that if ſuch matter be not pre- | 
ſent, the effect does not take place; and even the Rate of ſteel, if poſſeſſed by 
the iron, that is to ſay, its power of hardening by moderate ignition, goes off. 
A variety of facts concerning the hardening and ſoftening of ſteel ar 
collected by M. Morveau, the moſt intereſting of which I ſhall here ſubjoin. | 
__ "The general facts are related under our article Io]. According to NReau- | 
wür, that patt of che ſteel which was hotteſt at the time of immerſion in the . : 
Water will be the hardeſt ; whence it has been thought a fair concluſion; that the | 
hardneſs of ſteel is the greater, the ſtronger the ignition, and the more f| cedy 
the cooling. Nevertheleſs, the celebrated Rinman 'deduces a very 3 
cConſequence; namely, that the ſteel which is naturally the hardeſt is that which 
requires the leaſt heat, and that the beſt remper for each kind of ſteel is that 
produced by the loweſt degree of heat ſuitable to that peculiar Kind. Hence 
various methods have been propoſed to aſcettain the degree of heat moſt ad van 
tageous to any particular ſample of ſteel. They are all redncible to that of 
igniting one end of a bar to a white heat, and, plunging it into water. The 
hardneſs of the ſeveral parts may then be aſcertained by examination. 
It appears to me, that the conſiderations on which the firſt· mentioned general 
rule is founded, are rather of a complicated nature. If it be true, as conjectur 
above, that the hardneſs of ſteel depends principally on the intimate combinatio 
of its plumbago; it will follow that the utmoſt hardneſs any ſteel is capable of w 
be produced by a degree of heat ſufficient to effect this purpoſe, aud that an 
ſuperior degree will only degrade; the quality of the ſteel; and conſequently, chat 
the general rule will apply only to hears inferior to this maximum. It may alſo 
happen, when the maſs of water is not conſiderable, though 1 doubt the fact 
When the quantity is large, that the heating of the water, and the production of 
1 8 80 air, may ſo. far modify the rate of cooling, as even to render it leſs 
ſudden than might have happened with an inferior degree of ignition. Layoifier 


parts. It is the rde to friability or brittleneſs. Now, that ſteel, in common 


There will be no difficulty then in e 
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qualities. Thus for fprings, much tenacity and moderate hardneſs are required. 
For cbiſſels and fimilar tools which operate by a blow, a greater hardneſs may be 
admitted. Razors, knives, and ſueb tools as effect the intended purpoſe by a gradual 
ſtroke, will be ſtill more valuable the harder they are; but even in theſe the 
tenacity miiſt not be too much diminiſhed, otherwiſe the edge will be liable to 
break. Files ate perhaps of all tools ſuch as admit the greateſt hardneſs; but in 
theſe, it is far from being the utmoſt the ſteel is capable of receiving. It is 
found that the tenacity of ſteel is conſiderably increaſed by continued hammering 
to-a certain point. But the whole effect of this hammering is taken off by ſtrong 
ignition. Good ſteel at a white heat may be rendered ſo brittle, that it breaks 
101 as eaſily as a ſtick of the ſame dimenſions, and its texture is then found to 
be coarſe and large grained.” As the ſubſequent annealing does not reſtore the 
effect of the hammering, nor bring the grain of the ſteel to the ſtate it would 
bave poſſeſſed if a lower heat had been uſed at firſt; it is evident that the moſt 
uſeful hardneſs is produced by that degree of heat which is juſt ſufficient to effect 
the purpoſe. And accordingly, tools made of caſt ſteel, and intended to ſuſſain 
a good edge for cutting iron and other metals, are not afterwards annealed, but 
the ignition is carefully regulated at firſt, Annealing ought only to be uſed where 
%% ¾ ¼¶Äü. ⁰ͤ—— ß ĩðâ 549 7 ./4491r9ve 
_ ©Rinman affirms that ſteel does not harden when cooled in a cloſe cylinder, or 
even in a veſſel! purged of air. Not having his work in my poſſeſſion, I find 
fome difficulty in conceiving how the experiment could be made, ſo as-ro.obviate 
all objections relative to loſs of time, unleſs the burning glaſs and receiver of an 
air - pump were uſed. Reaumur alſo found that a ſmall piece of ſteel introduced 
red hot into a tube of glaſs full of mercury, which was immediately ſet upright ſo as 
ro form an ordinary barometer with the vacuum at the top, continued as ſoft as if it 
had been cooled in the open air. Do theſe facts warrant the ſtrange concluſion, 
that the mere preſſure of the atmoſphere is concerned in the hardening of ſteel? 
It ſeems, nevertheleſs, that no other effect of the air could be tranſmitted to the 
ſteel, fo inſtantaneouſly through a body of water. When we reflect on the 
effectual modifications which the ſmalleſt agitation,” or even the preſence of light, 
have upon the arrangement of the parts of ſolid bodies in cryſtallization, we ſhall 
have leſs cauſe for wonder at the confirmation of theſe facts. 
Iron may be hardened to a certain degree by ignition and plunging in water, 
bur this effect is confined to the ſurſace; except, as it very oſten happens; the 
iron contains veins of ſteel. Thefe are no ſmall impediments to the filing and 
working this material. It ſometimes likewiſe may happen, that the iron may 
have undergone'a proceſs of the nature of caſe- hardening from the fuel. I have 
been informed by a workman, that 1gnited iron ſuddenly plunged into the ſoft 
leather of a ſhoe, becomes very hard on its ſurface, which muſt ariſe from an 
inſtantaneous effect of this kind. . Sort ee 2 n e ahi. 
Ihe increaſe of dimenſions acquired by ſteel in hardening (mentioned in page 
414) is ſuch, that in general ſuch pieces of work as are finiſhed ſoft, will not fit 
their places when hardened. Rinman found that bars of ſteel ſix inches long, fix 
Ines wide, and half an inch thick, were lengthened at leaſt one line after harden- 
ing by a whitiſh red heat, which is about one- ſeventieth of the linear dimen- 
fons; and ſuppoſing the dilatation to be proportional, M. Morveau computes 
tie bulks to be as 48 to 49. But the cubes of 72 lines and 73 lines are in pro- 
Portion more nearly as 47 to 50. Various kinds of ſteel at different hardneſs 
muſt no doubt greatly differ in chis reſpect. The ſpeciſic gravities as given bx 
a 7 9 | LET Briſſon, 
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Briflbo, p. 366, att. Gravity Specific, afford; a much leſs ratio, Rinman, fund, 
by his experiments on two different kinds of fine cemented ſteel, whoſe ſpecific - 


gravity was 7,991, that one after hardening gave only 74553, and the other 


75% 8. Theſe numbers agree ſufficiently near with the experiment of the ſix- 
inch bar. Jet he once found Styrian ſteel augmented: in, denſity by harden- 
ing in the ratio of 7,822 to 82. Morveau found, with pieces of ſteel 28 lines 
long, that the increaſe of length by hardening was about the 3 goth part. 

Ihe fineneſs of grain in hard ſteel, as exhibited in its fracture, is various accord-- 
ing to the quality of the metal, and the temper it has received. The harder the 
ſteel the coarſer the grain. But in like circumſtances, fine ſteel has the cloſeſt 
grain, and is ever the moſt uniform in its appearance. Workmen avail themſelves. 
much of this indication. In general a neat curve lined fracture; and even gray 
texture, denote good ſteel; and the appearance of threads, cracks, or brilliant 
ſparks, denotes the contrary. But the management of the forging and other cir- 
cumſtances of manufacturing will modify theſe indtentienss and the. ſteel which N 
by good for {ome- purpoſes may be leſs ſuited to others. 

The fluid in which 1gnited ſteel is plunged, is of great conſequence... All 
— facts ſeem reducible to theſe general concluſions. The hardneſs will be 
greater, 1. the hotter the ſteel is made, provided! it be not-decompoſed: 2. the: more 
conſiderably its temperature is lowered in che cooling: 3. the ſharter the time 
of cooling: and 4. the more favourable the fire or the cooling material may be 
to the ſteel · making proceſs. But the moſt uſeful combination of hardgeſs and 
tenacity: will be at a medium temperature in each kind of ſteels - - .. 
Wich regard to the firſt particular, little need be ſaid, but that the decompo 
Ftion-6firebin heating will be prevented, and its ſurface ſomewhat improved, 
it be bedded in charcoal, or the cementing compound, during the application o 
the heat. The ſecond and third, namely che quantity and ſuddenneſs of cooling. 8 
require an attention to the doctrine of HxAr, as explained under that article. 
The cooling will be more ſudden and effectual the greater the quantity of heat 
abſorbed in the ſame time. There are tbree circumſtances which favour this 
effect, namely, a very o temperature of the body to hich the hot ſteel is 
applied; chat it ſhall be a good conductor of heat; or that it ſhall aſſume either the 
fluid or elaſtic ſtate; which always demand a ſupply of heat for their maintenance. 
Thus it is found; that ſteel is more effectually hardened in cold than in warm 
water, and at like temperatures more effectually in mercury than in water. It 
may alſo be remarked, that theſe two fluids cool the ſteel by different energic | 
The water is partly converted ebe -which- carries off the heat, and leaves 5 
the fluid much leſs altered than mercury, which acts by its conducting Pro- 
perty. This laſt fluid, not bavipg evaporated in the proceſs, is found to have - 
acquired a much more elevated temperature by the immerſion. Oil is found to 
barden the ſurface of ſteel much more than its internal part, ſo chat. it reſiſts. the . 
file, but is much leſs eaſily broken by the hammer. This effect ariſes from its 
imperfect conducting quality, and che elevated temperature it demands to be con 
verted into the vaporous ſtate; to which We may allo add, that a ſtratum of con : 
is formed round the feel re burned oil, which (til more effectually prevents 5 
the tranſmiſſion of the heat. A remarkable inſtance of this nature preſented : 
iiſelf to my obſervation in hardening à ſmall; piece, of ſteel, two inches long, 
and a quarter of an inch diameter. At the time of ignition, the water nearelt - 
at hand had been uſed with ſoap. The ſteel made very little noiſe when plunged 
in the Water,, and remained hot for ** gut ps » 
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found to be ſcarcely at all hardened. It was coveredwith goaly matter; which, beit 
cleared. off, and . wich clean water, it became , perfectly har 
The heat in both caſes was a low red. heat, proper for caſt ſteel, which is not in- 


ended to be afterwards annealed. I have very little doubt, but that ardeat ſpirit, 
8 oil of turpearine, which are good conductors of heat and very yo- 

ile, would render ſteel very hard, if their inflammability, and dds hee nege iy 
there is forufing them, were not an 4mpediment to their application, Various wary 
avail chemlelves of diifecehe ſubſtances for the immerſion of nien eel, , Some 
| ammoniac. 5 


bY - 


uſe urine, others water charged with common ſalt, nitre, or ſa "hg 
low and oil are uſed for ſuch works as are not required to be brittle, though very 
bard, the reaſon of which has juſt been mentioned; but tallow differs from oi 
in the heat which becomes latent for its fuſion; and accordingly, ſolid tallow is 
an excellent material for hardening drills and other ſmall articles,, It has been 
found by Reaumur, that ſaline liquids produce rather more hardneſs than com- 
mon water; and in particular, that aqua fortis poſſeſſes this property in an emi- 
nent degree, probably from its conducting power: the makers of files cover 
them with beer and common ſalt, which aſſiſt their hardening, and keep the 
ſurface from ſcorifying. The mucilage of the beer ſupplies. a coaly matter; and 
the fuſed. ſalt ſeems not only to form a varniſh in the fire and defend the. ſteel, 
but may alſo produce cold, by its ſudden ſolution in the water at the time of 
immerſion. Very ſmall articles heated in a candle are found to be hardened 
erte&tly by ſuddenly whirling them in the cold air; and thin bars or plates of 
eel, ſuch as the magnetic needle of a compaſs, acquire a good degree of 


hardneſs by being ignited, then laid on a plate of cold lead, and ſuddenly. 5 


covered with another plate. Theſe would be unequally hardened, and bend, if 
glunged in water. . e e 5 
dy rt orb rk in the Encyclopedie, gives an ample account of the methods 
of making ſteel by the ancient way of futon from the ore, and the more modern 
way of cementation. We have treated conciſely of both under the article Iron, 
and in this place ſhall only add a few of the facts noted by this author concern- 
ing eementation. The Engliſh, who deſervedly poſſeſs the greateſt reputation 
in this Work, have found that every ſpecies of iron is convertible into ſteel by 
cementation 5 but that good ſteel is not to be made except from iron of the be | : 
quality, which poſfeſſes a certain ſtiffneſs and hardneſs as well as malleability. 
*Swediſh iron, as we have before remarked, is the beſt for this purpoſe. , Mr. 
'Dubamel tried a great number of the irons of France, Sweden and Spain. He 
found the ſecond: to be the beſt; but he likewiſe obtained excellent ſtcel, ſuperior 
to thoſe of- Styria and Carinthia, which are the beſt German ſteels, by.vfing cer- 
ain iron, made in France. But this iron was ſelected without fault, and in ſome 
inſtances, the loup or piece at the ſmelting furnace was fuſed and e 
cond time; a proceſs which, though attended with loſs of weight and additional 
expence, he recommends as abſolutely neceſſary 2 ſteel iron from ores | 
of indifferent quality. The white ſpathoſe iron ores afforded him the, beſt iron 
for. the purpoſe of cementation; and theſe alſo, are the orgs which afford the beſt 
ſteel by. fufion, in Styria, Carinthia, and Tyrol. He informs us, that the En- 
glith uſe no other cement than mere charcoal, which he alſo finds perfectly. ade- 
quate to the 09 Each and moreover, that the quality of che Rec is not af- 
Heckel by the different kinds of charcoal made: uſe of. He remarks neverthe- 
leſs, that it may be ad viſableto add from one fourth to one third of wood aſhes, 
* eſpecially where the iron is not of ſo good a quality as to afford ſteel poſſeſſing 
„ 5 * | | tenacity 
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or body, as well as hardneſs. Theſe aſhes; which he uſed with Me. 
cels, prevent the ſteel. making proceſs from being effected as rapidly as it wi 
otherwiſe be, and give the ſteel pliability without diminiſhing its hardneſs.” 
is remarked, that in the cafe of this management, the bliſters on the Hiſt of ne | 
ſteel are ſmaller and more numerous. He likewiſe tried ſea-ſalt. Fifty pounds 
of lalt are ſufficient for a furnace of ſteel of twelve thouſand weight. Ie = 
oF pulvetiſed, and ſprinkled e on the bars of iron when put into the” furnace. 5 
found thar this ingredient likewiſe contributes to give body to the ſteel. In the 
arrangement of the bars in the furnace, the cement is laid one inch thick at the 
bottom, and. balf an inch thick between each layer of iron, Our author affirms, 
that the proceſs would ſucceed equally well, if the thickneſs were a little more 
than a quarter of an inch. The thickneſs: of the bars of f iron is indifferent, but 
there ought'1 not to be a great difference in this reſpe& between bars cemented at 
| the fame'time. The common thickneſs is a little more than half an inch. It is 
not adviſable that they ſhould be very broad in proportion to the thickneſs, as 
this figure is found to produce flaws and cracks in the direction of the length o 
the bar. The bars may be ſquare, or their breadth may conveniently be Jad 
what more than twice their thickneſs. The fire for cementation muſt be of con- 
fiderable* intenſity, and kept up until the converſion has perfectly taken place, 
which! is aſcertained by proof bars, fo diſpoſed as to be taken out from time to 
time. The cementation is finiſhed on the fixth day; that is to ſay, it com- 
modly laſts five times four-and-twenty hours. And accordingly, the workmen 
take one of the proofs out on the fifth day, which is forged, hardened, and 
examined by the fracture. If it break ſhort, and ſhew no indications of iron, 
the fire of the furnace is ſuffered to go out. But if it contains iron, the fire is 
kept up for twelve or twenty-four hours, accordingly as the uantity of fibfons 
iron may bave proved greater or leſs in the firſt proof. A ſecond proof bar 
taken out at the proper time ſerves to direct them in the ſame manner with re- 
gard to their operations. By this management, the cementation is continued 
fomewhat beyond the time requiſite for the entire converſion. For there is 
leſs inconvenience attending a ſlight degree of excels in the cemeatation, than 
would reſult from a portion of iron remaining in the ſteel. The charcoal aſter 
cementation is as black, and apparently in the ſame ſtate, as it was before. Mr. 
Duhamel moiſtened it, and applied it to the fame uſe a ſecond time. It an- 
ſwered the purpoſe, but ſo much more ſlowly, that he objects to the uſe of it iy 
manufactories. From this, as well as other circumſtances attending the ſteel- 

making proceſs, it ſeems advantageous at leaſt with regard to expedition, that 
thi coals ſhould contain volatile matter. And hence the ſuperior advantages of 
amimal coal, ſuch as the coal of leather, or the hoofs and horns of animals; im- 
perfe&ly: burned; which are uſed in caſe-hardening, though they may be les > 
plicable to the tonger rocels of ſteel-making{ for various reaſons. * 

Mr. Duhamel i to have two tilting hammers; one of the weight of one 
hundred and fifty pounds, and the other half that weight; the fivlt; for the 
putpoſe of forging large work, and the latter ſmall bars for cutlers. He recon 
mends another fmall hammer of about twelve pounds for forging bats fill 
ſmaller;' to make gravers, ball files, and the like. The ſteel muſt not be 
heated beyond the degree of cherry red for forging.” _ The: ien e 
ſhould give at leaſt three hundred ſtrokes in a minute. 

85 3 head, 1 muſt make 4 ! whiclt perhaps ky be of value! W 
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he mantifatturer, though experience certainly affords the only means of determining 
the utility of propoſed alterations in the implements or utenſils. When a ham- 
mer ſtrikes with a certain momentum, the change of figure produced by the 
"blow willl be greater, the more of velocity and the leſs of maſs poſſeſſed by the 
hammer. It ſeems therefore, in the application of mechanic force, that in moſt 
caſes the expenditure would prove more profitable, if an extreme velocity 
were given to a ſmall weight, the face of the hammer remaining the ſame, than 
if a larger weight were moved proportionally flower. And fo likewiſe, it ſhould 
appear, that more work would be done by a certain number of ſwift blows, 
than by twice the number wich only half the ſwiftneſs. When the ufual num- 
ber of ſtrokes is three hundred in a minute, or five in a ſecond, the velocity 
cannot be conſiderable, even when aſſiſted by a back ſpring, or other contri- 
vance. It would therefore at leaft be worth trying in fituations where the power 
is limited, as in the caſe of a ſmall fiream of water, or ſteam engine, whether the 
weights and velocities of the hammers may not be altered with profit. An in- 
genious mechanic would find no difficulty in contriving a fimple apparatus, by 
which theſe correſpondent alterations might be made at pleaſure, accordingly as 
the nature of the work or other circumſtances might demanßc. ws 
The caſt ſteel of England is made by a proceſs which the manufacturers 
keep a ſecret. Mr. Duhamel gives the following account of it : A crucible 
about ten inches high, and ſeven in diameter, is filled with ends and frag- 
ments of the crude ſteel of the manufactories, and the filings or fragments of ſteel 
works. Magellan affirms, that they buy up broken tools at Sheffield or elſe- 
where for this purpoſe. They add. a flux, the component parts of which are 
carefully concealed. It is probable, however, that the ſucceſs does not much 
depend upon this flux, which, from the quality of the caſt ſteel itſelf, may be 
- preſumed to be of the nature of a ſteel cement. This crucible is placed in a 
wind furnace, like that of the founders, but ſmaller, becauſe intended to contain 
one pot only. It is likewiſe ſurmounted by a cover and chimney to increaſe the 
draft of air. The furnace is entirely filled with coke or charred pit coal. Five 
hours are required for the perfect fuſion of the ſteel. It is then poured into long 
ſquare, or octagonal moulds, each compoſed of two pieces of caſt iron fitted to- 
gether. The ingots when taken out of the moulds have the appearance of caſt 
iron. It is then forged in the ſame manner as other ſteel, but with leſs heat 
and more precaution ; becauſe more liable to break EP 5 
This caſt ſteel is almoſt twice as dear as other good ſteel. Mr. Duhamel ſays, 
that it is not proper for all kinds of work, particularly thoſe which require much 
tenacity, as well as hardneſs to reſiſt violent blows and ſtrains; but it is good 
for razors, knives, and all toys and ſmall work which require an exquiſite po- 
liſh. It does not ſeem, however, that the tenacity of this ſteel is inferior to that 
of the beſt of the other kinds, and its uniformity of texture is for many works 
an invaluable advantage. It is daily more and more uſed in England, but muſt 
neceſſarily be excluded from many works of conſiderable ſize, on account of 
the facility with which it is degraded in the fire, and the difficulty of welding 
it, which cannot be done in the common way. I have been informed that the 
faces of anvils and broad hammers, for the als of ſilver-ſmiths and other artiſts, 
have been made of caſt ſteel and welded to iron by a particular management, 
which conſiſted in ſubſtituting between the iron and the ſteel another kind of 
' ſteel in the form of filings, or a thin plate. The ſteel plate intended for — 
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| face was made'as hot as could be dene with ſafety; and the iron being at the 


united by hammering.- © 
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by a ſecond ſublimation, and is the concrete volatile acid. Seventy grains of the 
. calculus afforded him in this operation twenty-eight grains of fablimare, and there 
remained in the retort twelve grains of black coal, which preſerved its colour in 
Ge open rape 7d K A . 
| The ſame chemiſt likewiſe obſerved : 1. That the vitriolic acid does not dif- 
folve the calculus unleſs concentrated and boiled, in which cafe the volatile 
- vitriolic acid flies off. 2. That the marine acid does not act upon it. 3. That 
nitrous acid acts upon it even without heat; that it diſſolves it entirely by the 
aſſiſtance of heat, with the emiffion of red vapours; and that the elaſtic fluid which 
comes over, precipitates lime from water. 4. That this nitrous folution always 
manifeſts a diſengaged acid; that it leaves a bright red ſpot upon the ſkin, and 
becomes of a blood red colour when much concentrated, which colour difappears 
on the addition of a few drops of nitrous acid. 5. That this nitrous ſolution is 
not precipitated by muriated ponderous earth, and occaſions no change in me- 
tallic ſolutions. 6. That this ſolution is not rendered turbid by the acid of ſugar. 
7. That the addition of fixed alkali fimply produces a yellow colour; that when 
We alkati is abundant, the mixture affumes a roſe colour by digeſtion, and colours 
the ſkin; and that in this caſe it precipitates martial vitriol of a black colour; 
vitriol of copper, green; filver, gray; and corrofive fublimate, zinc, and lead, 
white. 8, That lime water affords a white precipitate with this ſolution; that 
this precipitate well edulcorated is foluble without efferveſcence in the nitrous 
and marine acids; that the liquor always manifeſts a diſengaged acid, and takes 
fire when evaporated to dryneſs; that the precipitate treated in cloſe veſſels leaves 
aà black light Trefidue, ſoluble in acids with efferveſeence. g. That the calculus is 


not attacked by mild vegetable alkali, even boiled, but is very ſoluble in the 


caufſtic alkali; that this folution is yellow, does not become turbid by lime water, 
bs precipitable by all the acids, fixed air not excepted; decompoſes metallic ſo- 
a - | 5 p = | lutions, 


3 T 0 © us 5 _ $T+-Op 


Iutions,. and emits a ſmell of volatile alkali when the fixed alkaline ſolvent is 
ſuperabundant. 10. That ; cauſtic volatile alkali . likewiſe diflotves the calculus, 
Hut the quantity required is large. 11. That a thouſand. grains of lime water 
diſſolved 53.7. by mere digeſtion, of which part at leaſt was precipitated. by the 
addition of an acid. 12. and laſtly, That all urine, even that of infants, holds a 
ſmall portion of this matter in ſolution; that che brick - coloured depoſition from 
urine in fevers is of this nature; that it ſeparates by mere cooling, and is taken up 


From theſe experiments ſeveral important inferences may be deduced with re- 
gard to the compoſition of the calculus and the properties of its acid. It certainly 
contains volatile alkali, though in ſmall quantity. Its moſt-confiderable ingredient | 
15 the acid, which exiſts ready formed. Scheele admits of the exiſtence of an 
: animal gelatinous matter, though it ſeems, from the ambiguity attending the com- 
buſtion or decompoſition by nitrous acid or deſtructive diſtillation, it muſt be : 
difficult to aſcertain the quantity. It contains no calcareous earth, according to 
the teſt of acid of ſugar, though Bergman by the application of vitriolic acid. to 
the nitrous ſolution ſeparated a ſmall portion. Mr. Moryeau remarks that it 
would be wrong to draw. general concluſions from the experiments of the Swediſh 
chemilts, becaule other calculi may differ in their properties and component parts; 
more eſpecially as he was informed by Mr. Tennant of the Royal e te 
London, that among the calculi on which he had made experiments, he found 
ſome that loſt only two thirds of their weight by heat, and the refidue formed a 
tranſparent glaſs which became. white by cooling. From theſe appearances, it 
ſeems that a conſiderable quantity of phoſphorated lime, with ſuperabundance of _ 
acid, was ſublim ed. FFC - | 
_ The properties of the acid of the ſtone of the bladder are, that it is concrete, 
very ſparingly ſoluble in water, partly decompoſable by diſtillation, . and parily 
GR EE een DES OG AE Ho MIRA 156. 229 
This acid, when treated with the nitrous acid, is not fimply diſſolved. The 
maſs which remains, as Bergman informs us, after evaporation to dryneſs is very - 
different from the concrete acid. It is of a dull red colour; attracts the humidity 
; of the air; a very ſmall portion of it gives a roſe colour to water; in a word, it 
ſtains the ſkin, bones, and even glaſs, like the nitrous ſolution. This great che- 
miſt remarks, that theſe phenomena are much more likely to ariſe from a change 
in the animal acid than from a reſidue of the nitrous. But Mor veau juſtly 8 
that the nitrous acid is itſelf decompoſed, and produces a higher degree of acidi- 
fication in the animal matter, by the communication of vital air in the fame man- 
ner as that principle produces a change in the marine acid. „ 
This acid unites to earths, alkalis, and metallic calces. It appears to prefer 
the alkalis to the earths, but yields theſe baſes to the weakeſt acids, even fixed 
air; in which particular it differs from all the other acids but the Pruſſian, with 
which it cannot be confounded. . | 3 0p oP Foe ONT es Py IE 
M..Fourcroy has inſerted in the fixteenth volume of the Annales de Chimie a 


| comparative analyſis of the different animal and vegetable concretions intended 
BZ to form the article calcule in the Encyclopedie. The firſt part of this memoir 
|: is contained in the number for January 1793. It chiefly relates to animal con- 


cretions. The remainder has not come to hand, on account, as I ſuppoſe, of che 
interruption of communication produced by the troubles in France. One of the 
_ greateſt difficulties this chemiſt found, conſiſted in making a collection of the 
| — in the human body, and ſtill more wich regard to the — | 
| | | = | — 
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in che different ſpecies of animals. In order therefore to commmmicate a notions 
aſ che imperfect ſtate of ſcience in this reſpect, and the importance of the nece 
roſearches, he ſpeaks rapidly in the alphabetic order of the principal calc 
hitherto known. Some facts and even ſome. analyſes peculiar to himſelf are 
| Inſerted; but the greater number of articles exhibit little more chan an indication 
of what remains to be done. 
The biliary calculi are of two kinds, relative to the proportion of their iogrediens 
One kind is entirely compoſed. of a foliated brilliant cryſtalline ſubſtance, ana : 
logous to ſpermaceti; ehe others, with a greater or leſs quantity of this ſubſtance 

which conſtitutes the baſis or nucleus, contain the thickened bile or extract of 
bile, in the midſt of which the firſt · mentioned ſubſtance appears to have irregu 
larhy cryſtallized. We are indebted to M. Fourcroy for what we know concern · 
ing the biliary. calculi, but much remains yet to be done in this reſpect. He 
ſtates a part of the objects of reſearch by aſking, How is the abdominal far con- 
verted into a fubſtance reſembling ſpermaceti ?. What is the cauſe and mode of 
this converſion? By what ſigns can we aſcertain its exiſtence in men? What are 
the indications of this diſpoſition in the biliary paſſages z and particularly, What 
are the means of oppoſing it? What difference may exiſt between the human: 
biliary calculi and thoſe of other animals? It is known that oxen and ſheep are 
ſubject to this diſorder. The butchers find bilary ſtones in the inteſtines and 
gall bladder of oxen, particularly. at the end of autumn and during the winter, 
It is ſaid. that they are uſed. as a pigment; but no comparative rad has _ 
been made to diſtinguiſh them from the human gall- ſtones. 

The liver is often filled with hard and ſolid concretions, which are the cheſt 

| quence. of obſtruction. Theſe; have not yet been examined. Fourcrgy'ſeems- 


diſpoſed. to conjecture that they may be of the ſame nature as e che con · | 
ections found in the bladder. | 


Inteſtinal calculi are thoſe which are. found: i in the on of man dr other 
animals, whether diſcharged from other organs or viſcera, or formed in the inteſ. 
tinal canal. In man they are almoſt always gall- ſtones, and are ordinarily dif- 
Charged by the anus. Calculi formed by the induration or cryſtallization of the 
dontents of the inteſtines, are extremely. rare in the human ſyſtem ; but much 

more common in animals. Our author examined one of theſe concretions taken 
from the inteſtinal canal of a horſe. Its colour was gray; it appeared to be 
formed of rays diverging from the centre to the circumference. Its figure was 
round, covfiderably regular; its diameter five inches, and its weight five. —_ 
When. ſfiwed in half, it was (een that its parts were ſo arranged round a commoi 
centre, as to diverge in all directions, and form a ſphere of eighteen inches cir- 
cumference. The centre of this ſphere: exhibited certain | cavities which con- 
tained fragments of vegetable matters, ſuch as RA hay, and mt which. en 
the ſmell of theſe ſubſtances already altered. 

M. Fourcroy examined chis ſubſtance by treatment with water hot 400 nod. 
with the pure mineral alkali, by the action of heat, the three minetal acids, the 
aerated marine acid, deſtructive diſtillation, and diſtillation with charcoal. Foes 
the ſake of brevity: the reſults are here omitted; hut they produce the coneluſion 
that the calculus was a triple ſalt, compoſed of about two parts phofphorated 
magneſia, one part phoſphorated volatile alkali, and one part water, beides cer. 
tain traces of vegetable and animal admixture. 

M. Fourcroy offers ſeveral conjectures relative obe formation of aki concrete 
bubltance. He demands whether rn were formed in che eee . 

5 . a: orſe; 
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horſe; and on that ſuppoſition, whence did they derive their elements? for they 
themſelves are compounds. By what means did the magnefia, a ſubſtance ſo 
rarely met with among animal matters, become part of this compound? Can it 
be ſuppoſed to have originated in the entrails of the animal? and if ſo, by what 
proceſs? Is there any ground for the looſe and remote hypotheſis, that it may 
be a modification of lime, which is ſo univerſally diffuſed in animals? With re- 
gard to the phoſphoric acid, though we are far from poſſeſſing a good ground of 
eſtimate of its quantity in the animal œconomy, yet it is eaſy to conceive that it 
may have been collected in the inteſtines, and united in a courſe of time with the 
magneſia and volatile alkali. Perhaps the magneſia may have been given to the 
animal as a remedy for ſome inteſtine diforders. This ſuſpicion appears the moſt 
probable to Fourcroy ; though it ſeems, 'according to him, to include the ſup- 
poſition that the magneſia muſt have remained a long time in the animal, and pre- 
vented its ordinary evacuations. e een 
Every concretion formed in any part of the body is called a calculus or ſtone 
by medical writers. There are two kinds of muſcular calculi or concretions which 
originate in the midft of the fleſhy fibres. The' one are merely offifications'of 
tendinous fibres, which take place in old'animals, at the time when the extremities 
of tendons and the ſides of veſſels themſelves are oſſified. It is an abuſe ef terms 
to call theſe calculi. The other kind of muſcular concretions of a granular; an- 
gular, or irregular figure, which are met with, though indeed rarely, in the in- 
ternal parts of the muſcles themſelves, between the fleſhy maſſes, and which are 
moſt frequently found after long continuance” of ' gout : theſe have not been 
analyſed. It is probable that they are of the ſame nature as thoſe found in gouty 
articulations, and analogous to the ſolid matter of bones. Fourcroy was not able 
to procure a fingle muſcular calculus during the courſe of twelve years enquiry. ' 
_  Anatomiſts have frequently found ſolid concretions in the human pancreas, 
They have not been analyſed. © Nothing is more common than to find ſeveral 
| ſmall ſtones in the pineal gland of the human head. This fact is generally 
known to anatomiſts; but either on account of their ſmallneſs, and the difficulty 
of procuring a ſufficient number, or the little attention which has been hitherts 
paid to the utility of chemiſtry in the philoſophy of animal bodies, no exami- 
nation has yet been made of this intereſting objecme. 
It is not uncommon for old perſons who have been long ſubje& to arthritic 
affections, to ex pectorate, by coughing, ſmall irregular calculi, which Mr. Roering 
affirms to be of the ſame nature as the baſis of bones; that is to fay, phoſ phorated 
lime. a 8 733 $1137; 1 ENT D153 264 -M ED e 
Stones are formed in the kidneys, which are the natural filter of the urine. 
The human tpecies' is very ſubject to this diſorder. When the reinal calculi are 
ſmall, they are carried along with the urine through the urethers, and evacuated 
under the name of gravel; but when they are retained they produce more ſerious 
gvils, for which medicine at preſent poſſeſſes no remedy. This concretion in 
man is of the ſame nature as the ſtone of the bladder, as Fourcroy found by exa- 
mination. | [233 0 LLOTHLFE 0ST 1 ei 5 NM 
The fingular properties of the urine of the horſe are well known. It is much 
more charged with matter that ſubſides than urine of men, and hence it becomes 
turbid at the very inſtant of its emiſſion. The powder which falls down from the 
urine of the horſe is for the moſt part chalk, as Foureroy aſſerts, whereas that 
which is precipitated from human urine, eſpecially at the end of attacks of illneſs, 
is the acid of the ſtone of the bladder. On examination of the reinal — . 


— 
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of a horſe, its | component party were found to correſpond with thoſe of the 1 urine | 
of the animal.” 
The ſalivary calculi are not rare, particularly: in. the porotid and n 
glands. Medical writers abound with obſervations relative to theſe concretions, 
but nothing chemical has been done reſpecting them. They have been ſuppoſed 
to be of the ſame nature as the tartar of the teeth, which Fourgey has aſceſrancd. 
to be phoſphorated lime. | 
Different ſpecies: of calculi are found in the ſtomach of man, — 50 bi- 
liary concretions, ſtony and ftratified concretions, and balls of hair or fibres 
agglutinated by a concreſcible lymph. Many facts of this nature are extant, but 
none of the narratives exhibit materials to aſcertain the 1 intimate nature of theſe, 
concretions, | 
_ =Fhe property of forming: cui is obſerved likewiſe in vegetables... Several 
botaniſts have deſcribed theſe vegetable concretions, particularly in the cocoa, 
the palm, &c. There are ſeveral in the collection of Juſſieu. Fourcroy ſaw | 
ſome which were round, white, poliſhed like ivory, and apparently: very 
hard. He could not aſcertain-their nature, on account of their ſcarcity and 
dearneſs. They are called vegetable bezoar, and the credulity which agcom- 
panies all the nene of medicine has extolled them as ory Feen re- 
medies. 
It is well known that ſeveral fruits, more eſpecially pears, are very ſubject 
to contain a quantity ſometimes conſiderable of granulated, irregular, hard con- 


cretions which are known by the name of ſtones. Mr. Vauquelin has made a 


number of ne een n — which Prove. that they are of he lame warne 


| as wood. 


- STORAX.- The moſt fragran ant ſi the folid ofa FRE + indeed 45 all the 
known vegetable ſubſtances, rax or ſtyrax, obtained from a tree of the ſame. 
name, ſaid to grow moſt plentifully in Syria, Cilicia, and Pamphilia. America 
likewiſe produces ſtorax- trees, but not that particular ſpecies which affords the 
officinal reſin. The true ſtorax- tree has leaves like thoſe of the quince, and 
hence is named by Caſpar Bauhin and Tournefort, Styrax folio mali cotonei: 
its flowers are white, in ſhape ſomewhat like a funnel, divided into jeuctal Gs : 
ments: about the edges: the fruit is about the ſize of a hazel- R 1 
The fine-ſtorax, called red ſtorax, or ſtorax in the tear, is the pure native juice, 
flowing from incifions- made in the trunk of the tree. This is very rarely to be 
met with, The common ſtorax is ſuppoſed to be in part an artificial compo- 
fition, mixed with a' conſiderable portion of the genuine reſin. Of the pro- 
duction however of this concrete we have no ſatisfactory account. That it is not 
an artificial compoſition may be judged from hence; that notwithſtanding its 
large admixture of ſaw-duſt, it is more fragrant than the pure ſtorax in the tear, 
and its fragrance is exactly of the ſame kind. Some refinous bodies indeed diſ-.. 
cover a greater degree both of ſmell and taſte, when diluted with other ſubſtances 
of themſelves inodorous and inſipid, than in their pure ſtate: but the pure reſin 
extracted from common ſtorax by ſpirit of wine, is ſtill more fragrant than the 
ſtorax (elf, or the reſin . by the ſame means from Rom ! in We 
rear. | 
It Gigs Waben chan the pure ſtorax is ae: juice which concretes upon, the 
tree, and which has loſt in the drying its more ſubtle odoriferous parts; and that 
the common ſtorax is the juice received immediately in veſſels, and mixed with 


law. rer _— to thicken it; the * requiring under the name of 1 * 
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folid ot conkiſtent mafs, and evaporation being found to diſſi pate > its fragrance. 
Neumann obſerves, that he cannot conceive for what other — the woody 
matter could” be added ; fot 1 it ni; ee to have been intended 
as an impoſitioan. n 
The ftorax-tree is ſaid to grow foentrnecally. not only i in the eaſtern countries, 
but in Italy ; whether it yields any reſin there, we have no account. It _—y 
bears the winters of our climate without ſhelter. 


The common ftorax was formerly brought to us aaa in reeds or canes, 


whence its name ſtyrax calamita : at preſent we meet with it in large cakes or 


loaves; of a reddiſh brown colour, ſoftiſb, and as it were unctuous to the dach, 
yet brittle and friable, and of an extremely pleaſant ſweet ſmell. 

Out of an ounce of common ſtorax, rectified ſpirit of wine diſſolved ix domains 
from the reſiduum, water extracted half a dram of gummy matter; the reſt was. 
almoſt mere faw-duſt. Another.ounce of the ſame ſtorax, treated with water at 
firſt, gave two drams of extract; after which it yielded with ſpirit four drants of 
reſin, the faw-duſt remaining as before. 7 

Pure ſpirit elevates in diſtillation very mile of the ſmell of the forex: Fri 
diſtilled water is notably impregnated with its fine flavour, but no ſeparable oil 
is obtained. To determine this laſt point more fully, Neumann diſtilled eight 
ounces of ſtorax with ſixteen ounces of water in a glaſs retort. No appearance 
of oil could be perceived till the water was almoſt all drawn off, and the remain- 
ing ſtorax began to grow dry and ſcorched: then aroſe a fine ſubtle oil, weighing 
two ſcruples, together with nine drams of an empyreumatic liquor: preſently - 
ſucceeded two drams and a ſeruple of thick butyraceous oil, and afterwards two. 
ounces one dram of an empyreumatic oil, which had nothing of the ſmell of the 
ftorax, along with five drams of an acid ſpirit-: : the reſiduum weighed two ounces 
and ſeven. drams. The butyraceous oil being waſhed with warm water, and the 
water ſet by in a cold place, a fmall portion of ſaline matter ſeparated, Gimilae a: . 
appearance to the flowers of benzoin. | 

Though ISL) 8 diſtilled from ſtorax brings over lil or- as ol it its 
fmell; we may n leſs obtain a ſpirit pretty ſtrongly impregnated both with. 
the ſmell and taſte of the ſtorax, by previouſly mixing the — with twice its 
weight of ſalt of tartar, and drawing over a rectified ſpirit of wine from this 
mixture. The ſtrongeſt and moſt fragrant principle, ſeparable from ſtorax, is 
the ſubtile, ſlightly empyreumatic oil, which ariſes. firſt in ihe diſtillation 
of it. 

In the hops, we meet with a fluid — 0 ſubſtance, called Green liq Gi. 
This is faid by ſome to be extracted by expreſhon from the bark of the — 
tree; by ſome from the leaves, or the leaves and bark together; and by others, 
to be a compoſition of turpentine, oil, wine, and a little ſolid ſtorax. This laſt 
account is the moſt probable. Neumann informs us, there was a perſon: in his 
neighbourhood (Berlin) who. prepared ſome handred weights et year, and was 
ſaid to employ chiefly common reſin. | 

Lewis in a note on this paſſage obſerves, chat che genuine liquid: — 18 
obtained not from the tree vhich yields the ſolid ſtorax, but from one of a different 
genus, though uſually called by the ſame name. T hat which yields the ſolid is 
diſtinguiſhed by the epithet quince-leaved, and that which yields che lauid by 
that of maple-leaved-ſtorax. | 
The maple-leaved ſtorax- tree is a native of Virginia, Mexico, and ſome other 
parts of America, and is cally naturalized to our o. elunate. A refinous juice 
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approaching in-fragrance to ſtorax, exudes upon the-ſurface of the leaves, and 
may be extracted more perfectly by ſpirit of wine: the proceſs. by which the 
juice is procured abroad has not been tried with the trees raiſed hermmGG. 
Liquid ſtorax and liquid amber are ſaid to be both obtained from this one tree, 
che firſt by boiling the bark or branches in water, the latter by making inciſions 
in the trunk. Mr. Petiver gives an account, in the Philoſophical Tranſactions, of 
the preparation of liquid-ſtorax, as practiſed in the iſland Cobros in the Red-Sea, 
from a tree (which probably is no other than this) called by the Turks and 
Perſians, . Roſa Millos. The bark is annually cleared off, and boiled in ſea 
water to the conſiſtence of bird-lime. The reſinous matter, which floats upon 
the ſurface, and contains a conſiderable portion of the ſubſtance of the bark, is 
taken off, liquefied again in boiling water, and paſſed through a ſtrainer. The 
purer part which paſſes through, and the more impure which remains on the 
ſtrainer, are. both ſent to Mocca, from whence they are ſometimes, but very 
rarely, brought to us. The firſt is of the conſiſtence of honey, / tenacious like 
turpentine, of a browninſh colour, an acrid aromatic unctuous taſte, and a ſmell 
approaching to that of ſolid ſtorax, but fo see. as to be diſagreeable. The 
impure ſort is full of woody matter, and much weaker in ſm ell. 
I be liquid amber, or juice which iſſues from inciſions in the trunk, is at firſt 
of the conſiſtence of thin turpentine, but by long keeping grows hard and brittle. 
It is of a yellow colour, inclining to red, of a hot aromatic taſte, and a fragrant 
ſmell, not unlike that of ſtorax heightened with a little ambergris. It was for- 
merly much uſed as a perfume, but is at preſent ſcarcely known in the ſhops. 
Four drams of liquid ſtorax yielded, wich rectiſied ſpirit of wine, three drams and 
one ſcruple of reſinous extract; from the remaining two ſcruples, water took uponly 
a few grains: che diſtilled ſpirit ſmelt a little of the reſin. In diſtillation wit 
water, an eſſential oil aroſe, ſimilar in fla our to oil of turpentine, or the oleum 
pini. By diſtillation in a ſtronger fire, inſtead of a clear empyreumatic oil, 
what came over was almoſt mere pitch. Theſe experiments ate a ſufficient proof 
that the common liquid ſtorax is an artificial compound. | 1 
STRONTIONITE. In the ſecond part 5 he Philoſophical Tranſactions 
for 1794, there is an account of a mineral ſubſtance thus denominated from the 
place Strontion in Scotland, where it is found in granite rocks, accompanied by 
galena and witherite, by which laſt name, I ſuppole, Mr. Schmeiſſer, the author 
of the analyſis, means the native aerated ponderous/carth. + . 
In all the ſpecimens this author had ſeen, he could not diſcover any regular 
cryſtallized figure. The ſpecimen which he ſubmitted to experiment was in ſolid 
maſſes, apparently compoſed of long fibres, cloſely adhering together and diſpoſed 
in radiations; its colour was an aſparagus green, deeper towards the centre of the 
maſs; when broken, the ſurface was a litile ſhining in certain directions, the frag- 
ments rather bar- like, and ſomewhat brittle, 8 5 
Some ſpecimens exhibit only light ſhades of this colour, and app 
compoſed of long thin bars, which are often ſeparated from each ot 
the extremity. _ | VVT 3 
be ſpecimen examined was: ſemi-tranſparent, but the moſt of it rather in- 
clining to opake. A hard knife ſcratched it, but it could not be ſcraped. Its 
ſpecific gravity was 3,586 at 60* of temperature. SWF bp 
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The firſt experiments which pointed out a diſtinftion between the baſis of this 
ſtone and the ponderous earth of Scheele, were made by Dr. Crawford's deſire, 
by his aſſiſtant Mr. Cruikſhank, and were afterwards repeated by himſelf. The 
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by reference to which Mr. Schmeiſſer very properly does juſtice to the original 
by, tpfc e nnn 0 | n * poke bes e 


Fon ian 2 
Mf.rr. S. found, 1. that the powder of ſtrontionite was not àcted on by boili 
water, 2. nor by che vitriolic acid; 3. but the nitrous and marine acids ſe 
verally and entirely diſſolved it with ſtrong” efferveſcence: the elaſtic fluid 
which eſcaped, was pure fixed air. 4. Dilated” vitriolic acid, added to the 
diluted nitrous and marine ſofutions, threw down a white precipitate. 5. Before 
the blow pipe, a piece of the ſtrontionite did not crackle; nor ſplit aſunder, nor 
did it melt even When expoſed to white heat; but it diſcovered à very bright 
phoſphoreſcent light, became more brittle, loft its'greeniſh caſt, and then was 
-partly ſoluble in water. A Tong © continuance of the white heat deprived it of 
very little of its weight, and it ſtill efferveſced with acids. 6. With borax and 
with ſoda, it melted with ebullition, but neither a blue nor a green colour was 
*exhibited' by fuſion with the former. 7. Fluid volatile alkali did not extract any 
blue colour from the powdered ſubſtance, nor when added to the acid ſolutions. 
The ſolutions in the marine and nitrous acids were colourleſs. A piece of paper 
dipped in the nitrous ſolution, burned with a red flame. 8. The Pruſſian alkali 
added to a faturated ſolution threw down a very flight quantity of blue preci- 
pPitate. 9. Acid of ſugar added to the diluted ſolution afforded a very flight 
precipitate.” 10. The remaining liquid of the foregoing experiments was mixed 
with vitriolic acid, until no more precipitate took place; after which the remain- 
ing filtered liquor afforded no earth, when purified potaſh Was added to ſaturation. 
11. The ſaturated nitrous ſolution afforded cryſtals: by evaporation, which were 
ciao in the air, and exhibited triangular and ſexangular plates. 11. The 
ſaturated marine ſolution exhibited onevaporat ion long fix- ſided priſms, which. 
have the broad alternating with the narrow ſides, and terminate in obtuſe trihe- 
dral pyramids. This was obſerved by Dr. Crawford, who alſo found that the 
falt formed of the ſubſtance with acids diſſolved in water, produced five times 
more cold than the ſalt from the barytes in the ſame acid ; that the ſalt formed 
by marine acid and this ſubſtance,” was much more ſoluble in warm water thai 
in cold, whilſt the muriat of barytes is nearly as ſoluble in cold as in warm 
water; that one ounce of diſtilled water diſſolves three times as much of the 
muriat of ſtrontionite as of the muriat of barytes, which makes a diſtinction between 
the baſis of this ſubſtance and the barytes. 12. Nitrous acid added to the marine 
ſolution of ſtrontionite occaſioned a decompoſition. ' 13. The earth was procured 
in a diftin& ſtate by ſolution in marine acid, precipitation by diluted vitriolic 
acid, ſubſequent drying, and decompoſition by means of heat, with purified pot- 
aſh, waſhing with water, and calcination. The quantity of fixed air contained in 
this earth was then proportionally aſcertained by, ſolution in acid. Mr. Schmeiffer 
then found, that a hundred grains of ſpecific vitriolic acid, by which I ſuppoſe 
he means the particular acid he made uſe of, required 133 grains of the pure 
earth for ſaturation, but that 130 grains of pure ponderous earth were required for 
the ſame purpoſe; that a hundred grains of nitrous acid required 94 grains of 
this earth, but 120 grains of the ponderous earth, for its ſaturation; and that 100 
grains of marine acid required 56 of this earth, but 96 of the ponderous. 
Hence Mr. Schmeiffer concludes, 1. That the native mineral contained no ſaline 
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No cobalt nor copper. 6. A ſmall portion of iron. 7. Some calcareous _ 
| 4 | See 8. No 


8. No argillaceous nor magneſian eartb; and 9. That the earthy baſis is of a-dif-- 
ferent nature from ponderous eartn. e e eee tro 
In order to aſcertain the quantity or proportion of component parts of this 
ſubſtance; he difſolved 100 grains in acid, which yielded 30 grains of fixed air. 
Half a grain of calcareous earth was precipitated by acid of ſugar, and the re- 
maining ſolution yielded by decompoſition 68 grains of the pecuhar earth, which 
may be called ſtrontion earth. The remaining weight may be accounted: for 
from the ſubſtance which gives it the colour, which from comparative experi- 
ments Mr, Schmeiffer ſuppoſes to be phoſphorated iron and manganeſGe. 
The ſubſtance with which it was accompanied, was cryſtallized in fix-fided- 
2 677 with pyramids, colourleſs, ſemi- tranſparent, rather opake towards the 
aſis, and leſs hard than the other ſubſtance. By analyſis it was found to contain 
ſeventy grains of ponderous earth, fifteen grains of fixed air, and twelve of cal- 
careous cart. nme HRLR wars ade 1} 
_SUBLIMATE, CORROSIVE. There are ſeveral ways of preparing corro- 
five ſublimate. The moſt common way is, by mixing equal parts of dried mer-. 
curial nitre, decrepitated common ſalt, and calcined or white martial vitriol 
putting this mixture into a matraſs, of which two thirds muſt remain empty; 
immerſing the mixture into a fand bath, and heating it gradually till its bottom 
is made red hot. The vitriolic difengages the marine a cidfrom the ſodas the 
| ſoda again ſeparates the nitrous acid from the mercury, which has [robbed it: of 
| Part of ict vital air; after that the marine acid combines with the calx of mercury, 
and forms corroſive mercurial ſublimate, which riſes in flat pointed | cryſtals, 
that fix on the upper part of the matraſs. The nitrous acid is diſperſed in 
nitrous gas; the refidue is reddiſh or brown, and contains calx of iron and 
common Glauber's ſalt, formed by the combination of the vitriolic acid with 
the baſe of the matine falt. In Holland, this ſalt is prepared in the large way 
by triturating together equal parts of mereury, common falt and vitriol of iron, 
and expoſing the mixture to a ſtrong heat. In this way of preparing corroſive 
ſublimate, the vitriolic acid, diſengaged by heat from the vitriol of iron, appears 
to convert the ſimple into aerated muriatic acid; for no other but this laſt acid 
could diſſolve all the mercury employed on the occaſion. Corroſive mercurial 
ſablimate may be likewiſe obtained by ſubliming a mixture of vitriol of iron, 
common ſalt, and mercutial precipitate, by fixed alkali, or any other kind of 
1 {> >; tet iaini oe | | 1 AS 3a 
Boulduc has given a very good proceſs for preparing corroſive mercurial ſubli- 
mate: but Speilman remarks, that it was before ſuggeſted by Kunckel in his Che- 
mical Laboratory. It conſiſts in heating in a matrals equal quantities of vitriolic 
ſalt of mercury, and decrepitated common ſalt. Corroſive ſublimate is volatilized, 
and what remains is only Glauber's falt. This mode of operation affords a very 
pure corroſive ſublimate; whereas that which we obtain in commerce, and even 
that which is prepared in the ſmall way with vitriol of iron, always contains ſome 
mixture of iron. Boulduc's proceſs is both eaſier and leſs expenſive. It likewiſe 
proves, that the vitriolic acid poſſeſſes the property of aerating the muratic acid in 
theſe circumſtances. M. Monnet informs us, that he obtained this ſalt alſo, by 
treating in a retort very dry common ſalt with mercurial calæ precipitated from. 
the nitrous ſolution of mercury by fixed alkali. In all thele proceſſes for pre- 
paring corrofive mercurial ſublimate, the operator ſhould beware of breaking the. 
veſſel containing the ſublimare till it be perfectly cool, leſt he ſuffer from the 
vapours of the fil. Laſtly, there is yet another and more expeditious way of 
1 "4:8 | preparing. 
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W ſublimate: it oonſiſis in pouti aerated muriatic 
acicꝭ into a ſolution of gitrated mercury, and evaporating the mia ture flowly: 
when the nitrous acid is diſengaged, the liquor affords, by cooling, cryſtals of the 
cotroſive mercurial ſalt. There is; reaſon. to think, that when Schecles gerated 
muriatic acid becomes better known, apothecaries will prepare cotroſive ec 
rial ſublimate, either hy this laſt proceſs or by ſimple ſolution. F 
Corroſive merourial ſublimate is a neutral ſaline ſubſtance, WENN l ee 
the attention of chemiſts and phyſicians... It poſſeſſes a number of valuable pro- 
perties, which Fourcroy has enumerated. It has a very cauſtic tale, wa 
but the ſmalleſt quantity touches the tongue, it leaves for a long time after a ſtip- 
tic and metallic ĩimpreſſion, which is very diſagrecable. This impreſſion extends 
even to che larynx, cloſing it ſpaſmodically; and the effect remains long, par- 
ticularly on perfons of very delicate nerves. This ſalt acts in à fill more ſen- 
ſible manner on the coats of the ſtomach and the viſcera. When ſuffered to act 
upon them for ſome time, it corrodes them ſo as to deſtroy their ſubſtance; it is 
of conſequence one of the ſtrongeſt poiſons known. The cauſticity of cotroſive 
mercurial ſublimate appears to depend on the ſtate in which the mercury exiſts 
in the ſalt, as has been very ingeniouſly explained by Macquer. It cannot, as 
ſfſome authors have imagined, be aſcribed to the muriatic acid ; for the 1 
of the mercury is more than three times as much as that of the acid. Acco 
ingly, it has been obſerved by Rouelle, that this ſalt communicates rather a 
green than à red colour to ſyrup of violets. The taſte too of corroſive mercu- 
rial ſublimate is much ſtronger than that of aber muriatic acid. A perſon pay. 
take a dram of muriatic acid diluted i in water, without ſuffering any harm: 
whereas a few grains of mercurial muriate taken in the ſame quantity of water are 
_ certain poiſon. Bucquet thought this exceſſive ſapidity to depend on the com- 
bination of the two bodies which compoſe this ſalt; One of his ſtrongeſt proofs 
vas drawn from that law of the affinity of compoſition. by which it ĩs clabliſhed, 
chat compounds poſſeſs new properties entirely differeat from thoſe of the bodies 
of which they are compounded. 
|] - Corrofoydmereuriabſublimace ſuffers no ſenſible Se "ins light... Heat | 
volatilizes and half vitrifies it. When/expoſed 16 a ſtrong heat in the open-air, 
ic is diſſipated in a white ſmoke, the effects of which are very effergetie, and 
very noxious to the animal exconomy. When heated ſlowly and by degrees, it 
is ſublimed in a regular cryſtalline form. Its cryſtals are priſms, ſo compreſſed, 
that it is impoſſible to determine the number of their faces. They terminate in 
very acute points; and have been with good reaſon compared to che blades of 
poniards thrown very confuſedly together. Fire does not decompoſe this ſalt; 
it ſuffers no alteration from air. It diſſolves in nineteen parts of water, and eryſ- 
rallizes by evaporation into flat priſms, very acute at their extremities, re- 
ſembling thoſe obtained by ſublimation. | The ſpontaneous evaporation of its 
ſolution afforded both Fourcroy and M. Bucquet ſeveral times oblique · angled 
- parallelopipeds, with theit extremities truncated ſlopewiſe. M. Thouvenel | has 
| obtained that ſult cryſtallized in hexabedral priſms a little compreſſed. 
4 Batytesg magneſia, and lime decompoſe; corroſive mercurial muriate, cauſing 
it to yield a precipirate of calx of mercury. The phagedenic water uſed by ſur- 
— as x corroſive, is prepared by adding lialf a dram of this ſalt in powder 
| id of lime · water 3 a yellow precipitate is formed, which renders the 
liquor — and it is employed before the precipitate ſubſides The fired 
alkalis ſeparate from corroſive mereurial ſublimate an orangs-coloured calx, which, 
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when ſuffered to ſettlo for ſome time, vequires a deeper clour. Velatile af 
Kali cauſes this ſalt nen A _ d e wheel! apr eva dme 
ſlate colour. 1009 21 Dias Mons dz 88 
Phe geics of the alkating\ bend faks produce; 90 > alteration/ on corcolive 
mercurial ſublimateG. 
This ſalt contracts an intimate ahion 1 fal ammoniac 3 but n * * 
is 1 Either by ſublimation, or by cryſtallization, i it forms with it a 
very fingular ſaline compound, which the 4 valued highly, and 
called alembroth falt, ſalt of art, ſalt of wiſdom, &c. The ſal ammoniae ren- 
ders the corroſive ſublimate very ſoluble; for, according to Baumé, three 
-ounees of water, containing nine drams of the former falt, diſſolve five: Ounces 
of the latter. This laft ſolution is effected by the help of heat and when it 
oools, the ſalt ſubſides into a maſs. With this ſalt a preparation is made up 
| Which is called white precipitate. It is ꝓrepared by eaſting into a ſolution of a 
| Pound of ſal ammoniac an equal quantity of corroſive mercurial ſublimate in 
powder. When this ſalt is fully diſſolved, a ſolution of mild vegetable alkali 
1s poured into the mixture, and produces a-white precipitate: this precipitate is 
"waſhed; formed into little balls, and dried in the air. Iu this operation! the 
pPot-aſh diſengages the volatile alkali; which in its turn precipitates the mercury 
@white-ealx. This? r becomes e hen ne * iner 
even to M a nον 216) 21s 
Corroſive — ſublimate is aching? — a air. ee prp- 
aces no change on it, but liver of ' ſulphur decompoſes it as well as the other 
ſolutions of mercury: the immediate product of this decompoſition is a black 
2 which refults from the combination of the ſulphur with the mor- 
Moſt of the ſemi· metals are capable of — this PO: 
be theſe-inſtatces of decompoſition is attended: with peculiar phenomena. / 
When two parts of corroſive mercurial ſublimate with one of arſenic-are dif. 
tilled by a moderate heat, there paſſes into the receiver a matter of the conſiſt· 
ency of oil, and tranſparent, of which one part is very ſoon condenſed into a 
kind of white jelly, improperly: called corroſive oil, or butter of atſenic, If 
the heat be continued after this product has paſſed off, running mercury is ob- 
tained ; and by this proceſs we may attain an accurate Knowledge of the princi- 
ples of corroſive mercurial ſublimate.. This marine combination of arſenic 
does not appear to be ſuſceptible of cryſtallization; it melts by a moderate heat, 
and its taſte is ſo cauſtic that it inſtantaneouſly deſtroys our organs. It diſſolves 
in . by which it is partly decompoſed : we are ignorant of its other 
It cannot be obtained with calx of arſenic 3 becauſe when that 
. "anorkb's is already ſaturated with vital air, it cannot: diſengage: mercury from fs h 
N combination with the muriatic acid, by abſorbing that principle. 1 - 
The effects of nickel, cobalt, and manganeſe, on corroſive mercurial ſubli- 
"als have not yet been examined. As to biſmuth, antimony, and zinc, thoſe 
three ſemi· metals decompoſe chis/fale very readily... By diſtilling two parts of cor- 
roſive mercurial ſubhmate/ with one of biſmuth, ve obtain a thick fluid ſubſtance, 
which congeals into a kind of greaſy maſs that melts on voy expoſed tot heat, 
and yields a precipitate when plentifully waſhed: in a» word, this compound is 
ſiolid marine ſalt of biſmuth. Doli, quoted by-Fourcroy, who has given an ac- 
count of this proceſs in the Hiſtory of the Academy ſor the year 1713, tells 
eee butter of ee N n times ſublimed, there ain 
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rr cect. | 3 
10 the'vefſet a powder coloured Hke oriental pearls; very ſoſt and gluey s he pro- 
poſes the ufe of this powder in painting. 221 2Wwo O SIe it sisthynoctuine 
Wen twelve ounces of antimony are completely mixed with two pounds of 
corroſive mercurial ſuhlimate, the mixture gives out heat; a circumſtanee which 
proves that theſe two bodies act rapidly on each other. On diſtilling this mix- 
ture by a moderate heat, we obtain a chick liquor which ꝭ is fixed in the receiver, 
and often even in the neck of the retort, into a white maſs called butter of 
antimony. The quantity of this ſublimated marine eombination of antimoay is 
commonly fixteen ounces and a feu drams. The reſidue: conſiſts of mercury 
and a gray powder of antimony, which ſwims on the ſurface of the metallic fluid. 
On continuing the diftiflarion after the butter of antimony has paſſed into the re- 
ceiver, and uſing a new receiver, we obtain running mercury; but it is conta- 
' minated with a little of the butter of antimony; as that ſubſtance cannot be en- 
'tirely taken away from tlie neck of the retort. Mr. Baumé, who has given a2 
good account of this operation, ſays, that by this proceſs twenty-two ounces: of 
running mercury may be obtained, dne ounce of antimony in powder mixed with 
mercury, and fix drams twenty-four grains of antimony fuſed in the retort. The 
antimony is partly calcined : it affords a red and partly white calx which is ſub- 
limed, 55 this inſtance, the antimony is calcined by the vital airgſeparated 
from the mercurial calx, and combines with the muriatic acid to form butter of 
antimony. This decompoſition likewiſe takes place when crude antimony is em- 
ployed: By diſtilling one part of that mineral in powder, with two parts of 
corroſi ve mercurial ſublimate, ſublimated muriate of antimony is obtained; but 
the reſidue, inſtead of containing running mercury, is a combination of mercury 
with fulpbur: That combination may be ſublimed by a very ſtrong heat into 
red needles, which are improperly called cinnabar of antimon . 
Suhlimed butter of antimony, or the combination of the aerated marine acid 
with antimony, is not produced unleſs when the ſemi- metal attracts from the: | 
mercury the vital air which it contains; as has been already obſerved of arſenic. 
This compound is in a cryſtalline form. It cryſtallizes into very large parallelo- .. | 
pipeds. It is ſo cauſtic that it inſtantly deſtroys our organs, and burns vegetable 
matters. It is very liable to alteration by the contact of light. It melts witk 
the moſt moderate heat, and becomes fixed by cooling : it is this property which: 
has procured it the name of butter of antimony. It readily. loſes its Wwhiteneſs, 
and becomes coloured. It may be rectified by diſtillation. It attracts the moiſ- 
ture of the atmoſphere, by which it is again diſſolved into a thick and ſeem- 
ingly oleaginous fluid: in water it is difſolved only in part; for the greateſt 
portion of it is decompoſed by that fluid. When butter of antimony is caſt in- 
to diſtiſled water, it immediately gives a very copious precipitate, which is com- 
monly, called emetic powder, or powder of algaroth, from the name of an Ita- 
lian phyſician who uſed it as a medicine. It has likewiſe been improperly, 
called mercury of life. This precipitate is a calx of antimony ſtrongly purga- 
tive and emetic, even when given in very ſmall doſes of three grains and a half 
to the doe, © In order to render it very pure, it muſt be repeatedly waſhed in 
diſtilled water, It differs in poſſeſſing * from the other calces of _ 
this ſemi metal, which are far from acting in fo energetic a manner on the animal 
economy. A portion of this calx is diſfol ved in the water, in which butter of 
antimony is walhed, by means of the acid which mixes with the fluid. We 
Fr fafen'pournga;lglcakes.inm tha bh |. 
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antimony therefore appears to owe its property of being. dec de in water. 
to ĩts containing an exceſs. of this calx; and its forming into, a ſolid. i fs may - 
be attributed to the ſame cauſe. Sublimed butter of antimony, diflolves witch 
heat and efferveſcence in the nitrous acid. From that ſolution. there 18 diſen-, 
gaged a large quantity of nitrous air, Which excites. a confiderable. motion in 
the mixture; the muriate of antimony diſappears, ;and...the.. Jiquor appears of, 4 
reddiſh yellow colour. This is a ſolution of calx of antimony in the nitro md. 
riatie acid, or aqua regia. It very ſoon depoſits 1 antimony in the 
form of a pouder, and even of a white magma I 

I the ſolution of butter of antimony by the. nitrous. acid be evaporated. to. 
drynefs-as ſoon as made, it yields a very white calx; this is diluted with a quantity 
of che ſame acid equal to its own weight, and again evaporated; the powder is 
yet a third time mixed with the ſame quantity of nitrous acid, and evaporated. 
to dryneſs: it is then treated in a crucible, which is kept red-hot for about alf 
an hour, and after that ſuffered to cool. The calx now taken out of the .cr u- 
cible is white above, and roſe- coloured on the under part. The two portions- 
are then mixed; and form by their mixture what is called bezoat - mineral. 
Macguer:confiders this medicine as a perfect calx of antimony, and thinks it to. 
be the ſame with diaphoretic antimony. Lemery, however, who, has given A. 
accurate deſeription of this preparation, adviſes us to calcine it till it have ſcarce 
any acidity but wiſhing it to retain ſome acid, which muſt certainly change the 
properties of the calx of antimony. FF %/%ͤ 444% 

Corroſve mercurial ſublimate is decompoſed by fire, as has been aſſertec by 
Pott, and as Foureroy found by repeated experiments. If you diſtil in a glafs 
retort a mixture conſiſting of two parts of this ſalt, with one of zinc in filings, ” 
or coarſe powder, a white and ſolid ſalt. aſcends from the mixture, and is cryſt = 
lized in ſmall needles joined together, in a form reſembling the little bundles of. 


which ſtalactites conſiſt. This marine combination of zinc emits. a-thir Amok 
when iti is taken out of the receiver: it melts hy a moderate heat; is coloured 
by inſſam mable vapours ; and laſtly, is partly, decompoſed in water like ſubli- 
mated butter of antimony. 10 33 4d noi mee fetdht os 1 pos + by. 

SUBLIMATE: RED. See PRECIPIrArS RED. If a. greater heat he ap 
plied to red precipitate than was required to produce the red colour, ir becomes: 
decompoſed; and the products are vital air and running mercury. But if the 
application of the heat be ſudden, the red compound, is volatilized for the molt: 
very ſeldom prepared or uſe i „ inf ol gd E 3 9 0 

SGBEIMATE SWEE FE, or mild Mercurial-Calomel ; of the London cdl. 
lege. The moſt: ſingular property which corroſive mercurial ſublimate exhibits 
in regard to the alterations which; it ſuffers from metallic ſubſtances, .as well as 
ihe moſſ important property which it poſſeſſes, is its power of combining with” 
running mercury. When faturated with that metallic fluid, it loſes molt, of its 
properties, particularly its taſte and ſolubility. The old N ee 
combination was, by trituratiag in a glatꝭ morrar corroive, mercurial ſübfimate 
with runmug mercury, adding the mercury by degrees till it refuſed ko. Unite 
with the mercurial ſublimate. Lemery and Baume haye obſerved, chat the falt 
takes up a quantity of mercury equal to about three fourths of its own Weight⸗ 
The mixture was then put into mall phials, two-thirds gf each of them being 
left empty, and ſublimated three times ſucceſſively. Care was taken to ſepa?- 
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rate at each time a xhite powder, which is found above the ſublimatad matter, and 
is very corroſiye. This product is called ſweet ſublimate, mercurius dulcis, or 
— aquila alba. Its inſipidity, its cryſtalline form. aud its being almoſt totally inſo - 
luble, diſtinguiſh it from corroſive mercurial ſublimate. The cryſtals which it 
affords by flow ſublimation are tetrahedral priſms terminating in four - ſided priſms. 
We often find among them two very long tetrahedral pyramids, joined at the 
8 and forming xery acute octohed ro a 1e“ 
The procels for preparing ſweet mercury here deſcribed. is attended with ſeveral 
inconveniences. To triturate corroſive mercurial ſublimate with running mercury 
till the mercury be entirely, confounded with the mercurial ſalt, is a very te- 
dious and a very difficult taſc. A very minute acrid duſt ariſes from the mixture 
while it ĩs triturated; and the operator muſt bind a cloth over his mouth and noſe 
to ſecure himſelf againſt the dangerous effects of that duſt. The mercury is 
never entirely incorporated with the mercurial ſublimate ; and the ſublimation is 
very flow... Baume adviſes to pour alittle water on the matters as they are tri- 
tutated. . That fluid aſſiſts che trituration, and hinders the ſaline duſt from ring. 
He likewiſe employs levigation, which contributes greatly te make the mercury D 
incorporate, with the ſalt. Laſtly, to make ſure of obtaining. mild mercurial 
ſublimate, without the leaſt mixture of corroſive, Zwelfer, Cartheuſer and Baume 
propoſe to pour on mild mercurial ſublimate, after it has been once ſublimated, a 
quantity of hot water, to diſſolve the corroſive ſublimate, and then dry the ſalt, 
„Which is after this found to be much milder than before. Cornette, to hinder the 
volatilization of the corroſive mercurial ſublimate triturated with the mercury, pre- 
Poſes. to make uſe of nitrate of mercury precipitated by ammoniac, which unites 
with corroſive mercurial ſublimate much more readily than running mercury. But 
as this calx 15 not ſo pure as mercury, we cannot depend ſo much on the yirtues of 
the preparation into which it enters. Bailleau, an apothecary in Paris, has given 
the Royal Society of Medicine a proceſs for preparing mild mercurial ſublimate, 
without being expoſed to any of thoſe accidents which render the preparation of 
it in the common way ſo very dangerous. This proceſs conſiſts in forming a paſte 
with corroſive mercurial ſublimate and water, and triturating it with running 
mercury. Half an. hour's trituration is here ſufficient; becauſe the water con- 
tributes to confound the two ſubſtances together. The proceſs ends with digeſt- 
ing the mixture on a ſand · bath by a moderate heat; the matter changes its ori- 
ginal gray colour for white, and forms a very mild mercurial ſublimate, which 
needs only to be ſublimed in order that it may be perfectly pure 
© Baume has made ſeveral experiments on mild mercurial ſublimate. He has 
ſhewn that it cannot receive an additional quantity of mercury; and that ĩt cannot 
exiſt in a middle ſtate, between the corroſive and the mild mercurial ſublimate. 
That is to ſay, where a ſmaller portion of mercury is mixed with the corroſive 
mercurial ſublimate, than 1s requiſite to make it paſs into the ſtate of mild mer- 
cunal ſublimate, a portion of this latter ſalt is formed, in proportion to the 
quantity of the mercury, and the exceſs of the corroſive ſublimate; and the reſt of 
the corroſive mercurial ſublimate is volatilized without ſuffering any alteration of 
its properties. Theſe two compounds are ſeparable, by hot water.. 
Fram the reſearches. of the ſame chemiſt we learn further, that it. is poſſible 
to, change the mild into corroſive mercurial ſublimate, by ſublimating it with 
decrepitated marine ſalt and white calcined vitriol of iron. In this operation the 
muriatic acid being diſengaged, and aerated by the ſulphuric acid, unites 
with the mercurial calx of the mild nn eee, ſub- 
hn a Las 7; 9 | imate. 
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leuatr: Bautnè is convinced that mild mercurial ſublimate differs greatly from - 
the corroſtve, as it cannot unite” with ſal ammoniac like the cerroſtwe mey« 
curial ſoblimate in the formation of alembroth ſalt, or amihobiaco-iereatial 
muriate. It is even from the conſideration of its poſſeſſing this property, that 
he adviſes to waſh mild mereurial ſublimate with water impreguated with a litiſe 
ſal ammoniac, to carry off all rhe corroſive mercurial ſublimate which renders, that 
ſalt fo very ſoluble. Laſtly, he has diſcovered that at each ſublimation mild. 
merearial fublimate loſes a part of its mercury, and affords of conſequence'a cer- | 
rain” quantity of - corroſive mercurial ſublimate ; ſo that by repeated ſublimation. | 
mild mereurial ſublimate may be entirely changed into corroſive. From this laſt. 
fact it follows, that the medicine known by the name of mercurial panacea; which 
confiſts of mild mereurial ſublimate nine. times ſublimed, is ſo far from being 
rendered milder by being ſe often ſublimed, as moſt chemiſts and phy ſicians 
think, that at the end of the proceſs it differs in no reſpect from what it was at 
firſt.” A elrcumſianes attending the operation may be conſidered as a farther 
proof of this aſſertion; at each ſublimation a ſmall quantity of white pouder 
which riſes is firſt taken off, which powder is nothing but corroſive mercurial 
ſublimate. It is to be obſerved, that there remains in the phials a reddiſh pow- 
der, when mild mercurial ſublimate is prepared. It is calx of iron produced 
from the vitriol of iron, which is employed in preparing the common corroſive 
mercurial ſublimate. Part of that calx aſcends with the ſalt in its ſublimation; 
| ys —— mercurial 4 in em, is en ant to carry up with it even pieces 
of: glats;{- 5 72 » 

25 Dang eiperingrns on the aerated muriatte ek render the FRE of the for- 
mation of mild mercurial ſublimate much more clear and intelligible than it for- 
merly was. It has been proved that corroſive mercurial ſublimate is a com- 

nd of aerated muriatic acid with calx of mercury, and that mild mercurial 

limate is formed by the common muriatic acid with the ſame metalſic calx: 
or, what amounts to the ſame thing, that in corroſive ſublimate the calx is much 
more caleined than in the ſublimate. Thus, when running mercury is triturated 
with corroſive mercurial ſublimate, the mercury ſeizes the excels of vital air con- 
tained in the marine acid, or in the former mercurial calx; and as a larger quan- 
tity of mercurial calx, and that leſs catnpletely calcined, now combines with the 
fame quantity of marine acid, the nature of the ſalt is of conſequence altered, and 
it becomes leſs ſaline, more inſipid, and more inſoluble: in a word, its qualities 

are weakened in proportion as the quantity of the mercurial calx is increaſed: PRA 

-SUBLIMATION is a proceſs by which WOE: ſubſtances are raiſed by 125 

and again condenſed in the ſolid form. 
This operation is founded on the ſame principles as SiRillarion, GE: its ruk 

abe iO ſame, as it is nothing but a dry diſtillation. Therefore all that has be 

ſaid on the article DisTILLAT10N” is applicable here, eſpecially in thoſe cafes 

where ſublimation is canyon to Span r ſubſtances from others. which | 

are fixed or leſs volatile, ; 
Sublimation is alſo uſed ih eber (enfey': for indess to ndl halle £7 
matters together, as in che operation of the ſublimates of mercury; or to collect 

ſome volatile fubliances," as the acid ed men fulphir, and all + the e ns . 

called fis fs ee : 

The ppm for doblima ton 30 vary tae A yy or wall alembic 
is generally ſufficient for the ſublimation of ſmall quantities of matter. But the 
veſſels and the method of managing! the fire vary according to the nature of che 
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The beauty of aue ſublitnares confiſts in their be ing compoſed of very fine, 
light parts, ſuch as almoſt all thoſe called flowers; as flowers of ſulphur, of ben - 
Jamin, and others of this kind. When the matters to be ſublimed are at the ſame 
time volatile, a high cucurbir, to which is adapted a capital, and even ſeveral 
capitals placed one upon another, are employed. The fublimation is performed 
in à ſund- bath, with only the preciſe degree of heat requiſite to raiſe the ſubſtance 
which is to be. fubhmed; — the capitals are to be guarded as much as poſſible 
from heat. The height of the cucurbit and of che war; 007g ſeems well contrived 
to accompliſh' this intention. EEA Anus a Sn 

When along with the dry: Hinder eh is to be ollefted i in theſe. nde 
a certain quantity of ſome liquor is raifed, as happens in the ſublimation! of acid of 
borax, and in the rectification of volatile concrete alkali, which is a kind of ſub- 
mation, a paſſage and a receiver for theſe liquors muſt be provided. This is 
conveniently done by uſing the We — — of re op furniſhed with 
a beak and a receiver. oy 1 1 Ama 

Some ſublimates are end W in — Tolid hd: 1 as: their 
natures allow. Of this number are camphor, ſal ammoniac, and all the ſubli- 
mates of mercury. The propereſt veſſels for theſe ſublimations are bottles or 
matraffes, which are to be funk more or leſs deeply in ſand, according to the 
volatility and gravity of the matters chat are to be ſublimed. in this manner ot 
ſubliming, the ſubſtances having quitted the bottom of the veſſel, adhere to its 


upper part; and as this part is low and near the ſire, they there faffer a degree of 
heat ſufficient to give them a kind of fuſion. The art, therefore, of conducting 


theſe ſublimations, eonſiſts in applying ſuch a degree of heat, or in ſo diſpoſing 

the ſand (that is, making it cover more or leſs the matraſs), that the heat in the 

IT part of the marraſs fhall'be fufficient to make the ſublimate adhere to the 
lafs, and to give it ſuch a degree of fuſion as is neceſſary to render it compact; 
Hut at the fame time this heat muſt not be fo at as to force the ſublimate through 


the neck of the matraſs, and Am pate . Theſe pry ar nies ep my to be 
artained, eſpecially in great works. ; pf | 


Many ſubſtances may be reduced into ord, u fublimed 3 cone: hi re- 
quite for this purpoſe a very great heat, with the accels of free air, and even the 
contact of coals, and therefore cannot be ſublimed in cloſe: veſſels. Such are moft 
ſoots or flowers of metals, and even ſome ſaline ſubſtances. When theſe ſubli- 
mates are required, the matters from which they are to be ſeparated muſt be placed 


among burning coals in open air; and the flowers are collected in the chimney 


weihen 


of the furnace in which the operation is performed. The tutty, calamine, or 


pholix, colle&ed in the upper part nn in e- ores are imehod;/are 
ſublimates of this kind. Tee 


SUGAR is a conſtituent part of vegotabſes; eilige in ocinfiderable quantities 


in a number of plants. It is afforded by the maple, the birch, heat, and Turkey 


corn. Margraaf obtained it from the roots of beet, red beer, ſkirret, parſneps, 
and dried grapes. The proceſs of this chemiſt conſiſted in digeſting theſe: roots, 


raſped or finely divided, in alcohol, This fluid 1 _ ne | 


the extractive matter untouched, which falls to the bottom. 

In Canada the inhabitants extract ſugar from the maple (acer montanum can- 
Jdidam). At the commencement of ſpring they heap ſnow-n the evening at the 
foot of the tree, in which AY previouſly make apertures for the paſſage of the 

returning 


* 
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returning ſap. Two hundred pounds of this juice afford by e vaporation ſiſtcen 


N of a browniſh ſugar. The quantity prepared annually amounts to fifteen thou 
fand weight. an 314} at T5 Ys | £3 4 11718 2 


Dr. Ruſh, in the Tranſactions of the: American Philoſophical Society, vol. ii. 
has given an account at length of the ſugar maple. tree, of which, the following is 
e fr...... Weld ĩ ĩ ĩĩ ((( ĩ at . 
Ihe acer faccharinum of Linné, or ſugar.maple-tree, grows in great quantities 
in the weſtern counties of all the middle ſtates of the American union. It is as 
tall as the oak, and from two to three feet in diameter; puts forth a white-bloſ- 
ſom in the ſpring, before any appearance of leaves: its ſmall branches affard 
ſuſtenance for cattle, and its aſhes afford a large quantity of excellent pot- aſh. 
Twenty years are required for it to attain its full growth. Tapping does not in- 
jure it; but on the contrary it affords more ſyrup, and of a better quality, the a 
oftener it is tapped. A ſingle tree has not only ſurvived, but flouriſhed, after 
8 8 n years. Five or ſix pounds of ſugar are uſually afforded hy the 
"ap of one tree; though there are inſtances of the quantity exceeding twenty 
pounds. The ſugar 1s ſeparated from the ſap either by freezing, by ſpontaneous 
evaporation, or by boiliag. The latter method is the molt uſed. Dr, Ruſh deſcribes = 
the proceſs; which is ſimple, and practiſed without any difficulty Ey the farmers. 
From frequent trials of this ſugar, it does not appear to be in any reſpect in- 
ferior to that of the Weſt Indies. It is prepared at a time of the year when 
neither inſect, nor the pollen of plants, exiſts to vitiate it, as is the caſe with 
common ſugar. From calculations grounded on exiſting facts, it is aſcertained, 
that America is now capable of producing a ſurplus. of one eighth more than its 
on conſumption; that is, on the whole, about 135, ooo, ooo pounds; which in 
the country may be valued at fifteen pounds weight for one dollar. mes; 
The Indians likewiſe extract ſugar from the pith of the bamboo. 


But the ſugar which is ſo univerſally uſed is afforded by the ſugar- cane (arundo 
ſaccharifera), which is raifed in our colonies. When this plant is ripe, it is cut 
down, and cruſhed by paſſing it between iron cylinders, placed perpendicularly, 
and moved by water or animal ſtrength. The juice which flows out by this 
ſtrong preſſure is received in a ſhallow trough placed beneath the cylinder, This 
juice is called in the French ſugar· colonies veſou; and the cane, after, having 
undergone this preſſure, is called begaſſe. The juice is more or leſs ſaccharine, 
according to the nature of the ſoil on which the cane has grown, and the weather 
that has predominated during its growth. It is aqueous when the ſoil or the 
Vyeather has been humid; and in contrary circumſtances it is thick and glutingus. 
I) be juice of the cane is conveyed into boilers, where it is boiled with wood 
aſhes and lime. It is ſubjected to the ſame operation in three ſeveral hoilers, care 
being taken to remove the ſcum as it riſes. In this ſtate it is called ſyrup; and 
is again boiled with lime and alum till it is ſufficiently concentrated, When it is 
poured into a veſſel ealled the cooler. Ia this veſſel it is agitated with, wooden 
ſtirrers, which break the cruſt as it forms on the ſurface. It is afterwards poured 
into caſks, to accelerate its cooling ; and while it is ſtill warm, it is conveyed into 
barrels ſtanding upright over a ciſtern, and pierced through their bottom wWith 
ſevetal holes ſtopped with cane. The ſyrup which is not condenſed filters through 
thefe canes into the ciſtern beneath; and leaves the ſugar in the ſtate called coarſe 
ſugar; or muſcovado. This ſugar is yellow and fat, and is purified in the iſlands 
in the following manner: The ſyrup is boiled, and poured into conical carthen 
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veſſels having a ſmall perforation. at the apen⸗ which is kept cloſed. Each 
cone, reverſed on its apex, is ſupported in another earthen veſſel. The ſyrup 
is ſtirred together, and then left to cryſtallize. At the end of fifteen. or ſixteen 
hours,” the hole in the point of each cone is opened, that the i impure ſyrup may 
run out. The baſe of theſe ſugar loaves is then taken out, and white pulverized: 
ſugar ſubſtituted in its ſtead; which being well preſſed down, the whole is co- 
vered with clay, moiſtened with water. This water filters through the mals, 
carrying the ſyrup with it which was mixed with the ſugar, but which by this 
management flows into a pot ſubſtituted in the place of the firſt. This ſecond 
fluid is called fine ſyrup. Care is taken to moiſten and keep the clay to a pro- 
degree of ſoftneſs, as it becomes dry. The ſugar loaves are afterwards taken 
out, and dried in a ſtove for eight or ten days; after which they are pulverized, 
packed, and exported to Europe, where they are ſtill further purified. 

The operation of the French ſugar refiners conſiſts in diſſolving the caſſonade, 
or clayed ſugar, in lime water. Bullocks blood is added, to promote the clari- 
fying; and, when the liquor begins to boil, the heat is diminiſhed, and the 
ſcum carefully taken off. It is in the next place concentrated. by a briſk heat; 
and, as it boils up, a ſmall quantity of butter is thrown in, to moderate its agi- 
tation. When the boiling is ſufficiently effected, the fire is put out; the liquor 
is poured into moulds, and agitated, to mix the ſyrup together with the grain ſu-> 
gar already formed. When the whole is cold, the moulds are opened, and the 
loaves are covered with moiſtened clay, which is renewed from time to time till the 
ſugar is well cleanſed from its ſyrup. The loaves being then taken out of the 
moulds, are carried to a ſtove, where they are gradually heated to. the fiftieth- 
degree of Reaumur. They remain in this ſtove eight day: alter which they are 
wrapped in blue paper for ſale. ; 

I be ſeveral ſyrups, treated by the Fx methods. afford. ſugars of inferior 
qualities; and the laſt portion, which no longer affords any cryſtals, is ſold — 
the name of melaſſes. The Spaniards uſe this melaſſes in the Len ee A 

ſweet · meats. 

A ſolution of 3 much leſs eee than that we have juſt been. 
ſpeaking of, lets fall by repoſe cryſtals which affect the form of tetrabedral | 
priſuis, terminated by dihedral ſummits, and known by the name of ſugar» 
.cand : 
IF } "The preceding account of the 1 of ſugar in the colonics,. is chiefly 
exttacted from Chaptal. The following more ample account is taken from 
Edwards's Hiſtory of the Weſt Indies, the authority of which is indubitable. Far 
the fake of conciſeneſs I have availed ae of the Abridgment, a publiſhed, 
which appears to be faithfully done. 

The botanical name of the ſugar- cane is ade facchariſera... It is a ec | 
reed, which terminates in leaves or blades, whoſe edges are finely and, ſharply 
ſertared; The body of the cane, though: brutle, is {tro and, when ripe, is of 

2 ſine ſtraw colour inclinable to yellow, « It ken? contains a. ſoft: pithy 
— | Fabltance, which is replete wich juice of a moſt agreeable, taſte. The N | 
_ diſtance between each joint of the cane, is from one to, three. inches in leng 

and from half an inch to an inch in diameter; and the general beight, (the 2 — 

t being excluded) is from three feet and a half to {even feet. In very 25 

Find a, too, the ſtool or root has non e to r pw. ds of Vs hun- 

dred Fuckers or ſhoots, pe WS BL ate; NY 
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To bring a plant of this rank and ſucculent naturt to perfection, no land can 
be too rich; and the aſhy loam of St. Chriſtopher's appears to be the heſt ſoil 
hitherto known, for the production of ſugar of the fineſt quality, and in tlie 
largeſt proportion. The next to this in excellence is the foil which in Jamaica 
is called brick mould. It is a deep, warm, and mellow, hazel earth, which is 
eaſily worked, and which in the wetteſt ſeaſon ſeldom requires trenching. In a 
very fine ſeaſon, ' plant-canes (which are thoſe of the firſt growth) bave been 
known, in this ſoil, to yield two tons and a half of ſugar per acre. The black 
mould of ſeveral varieties may be reckoned after this. The beſt is the deep 
black earth of Barbadoes, Antigua, and ſome other of the windward- iſlands 3 
but there is a ſpecies of this mould in Jamaica, that is perhaps not in the leaſt 
inferior to it, which abounds with lime ſtone and flint, on a ſubſtratum of ſoapy. 


marle. Black mould on clay is more common; and, when properly pulverized, 


and manured, becomes very productive, and may be ſaid to be inexhauſtible. 
But there are few foils that produce a greater return of refined ſugar, than a pe- 


4 culiar fort of land on the north fide of Jamaica, and particularly in the pariſh 


of Trelawney. This land is generally of a red colour, is every where remark- 
able when firſt turned up for a gloſſy ſurface, and, when wetted, ſtains the fingers. 
Hke paint. It appears to conſiſt of a native earth or pure loam, with a mixture 
of clay and ſand; and though deep, it is by no means heavy, and is naturally 
dry. Hence, as its fertility is deſtroyed when too much expoſed to the hurning 
influence of a tropical fun, the ſyſtem of huſbandry, where this ſoil abounds, 
chiefly depends on what is called ratoon canes. Ratoons are the ſuckers that 
ſpring from the roots or ſtoles of the canes that have been previouſly cut for 
ſugar, and are generally ripe in twelve months. Plant canes, or canes of the 
firſt growth, are the immediate produce of the original germs placed in the 
round, and require from fifteen to ſeventeen months to bring them te maturity. 
The firſt yearly returns from their roots are called firſt ratoons, the ſecond years 
growth ſecond ratoons, and ſo on, according to their age. The common yield 
ing too of this cane-land, on an average, is ſeven hogtheads of 16 ct. to ten 
_ acres, whioh are cot every year.. eee eee 
The crop time in the ſugar iſlands is the ſeaſon of feſtivity, both to man and 
beaſt; for ſo agreeable to the taſte, and ſo nouriſhing to the corgoreal frame, is 
the juice of the cane, that every animal derives health and vigout from its, uſe.. 
Such of the negroes as werte meagre and ſickly, become ſurpriſingly altered 
for the better in a few weeks after the mill is ſet in action. The labouring 
horſes; oxen, and mules, though almoſt conſtantly at work during; this. ſeaſon, 
yet, in conſequence of eating plentifully of the green tops of this invigorating, 
plant, and being indulged with ſome of the ſcummings from the,.boiling-houfe,. - 
improve more than at any other period of the year. Even pigs and poultry; fat- 
ten on the refuſe. In ſhort, during crop- time, plenty and induſtrious cheerful. 
nels every where prevail in ſuch a high degree on a well: regulated plantation, 
as conſiderably to ſeften the hardſhips oſ flavery, and induce an 4mpartial ſpec- 
tator to conclude, that the miſeries of life are ſometim s exaggerated through the 
delufive medivitioÞ . lags gated naawth 
Such planters as are not fortunately furniſhed with the means of grind ing 
their canes by water, are at this ſeaſon frequently impeded by the failure or in- 


: 


ſufficiency of their mills ; for though a fugar-mill is a very ſimple, contrivance, 
. . ” . | ” * 5 
yet great force is requiſite to make it vanquiſh the reſiſtance which it necęſſariſy 
meets with. It principally conſiſts of three upright iron rollers or cylinders, 
from thirty to forty inches in length, and from twenty to twenty-five inches 
1 N 6 A 2 | | in 
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m diameter; and the middle one, to which me moving power 18 applied, turbs 
the other two hy means of cogs. The canes, which are previouſſy cut ſhort and 
tied into bundles, are twice compreffed between theſe rollers ; for after they have 
paſſed chrough the firſt· and ſecond rollers, they are turned round the middle one 
by a piece of frame work of a circular form, which is called in Jamaica the 
dumb. returner, and forced back through the fecond and third. By this opera- 
tion they are ſqueezed completely dry, and ſometimes even reduced to powder. 

The cane: juice is received in a leaden - bed, and thence conveyed into a veſfet- 
called the receiver. The refuſe, or macerated rind of the e een is called: 

cane-traſly, ſerves for fuel to boit the liquor. 

The juice from the mill uſually contains eight parts of pore water, one 0 b 
ſugar, and one oy m_—_ up of groſs oil, and mucilaginous gum, with a portion 
of effential oil. proportions are taken at a medium; for {ome juice has 
been ſo rich as to — a hogſhead or fixteen hundred weight of ſugar from thirs 
teen hundred gallons, and ſome is fo watery as to require more than double that 

quantity. The richer the juice is, the lefs it abounds with redundant oil and 
gum; ſo chat very little knowledge of the contents of any other ore n 
be obtained by the moſt exact analyſis of any one quantity of juice. 

The following matters are likewiſe uſually contained in cane. juice. Some 0 
the green tops, which ſerve to tie the canes in bundles, are often ground in, and 
yield a raw acid juice exceedingly diſpoſed to ferment and render the whole 
liquor ſour. Beſides theſe they grind in ſome pieces of the ligneous part of the 
cane, ſome dirt, and laſtly, a ſubſtance of ſome importance, which may be 

called che eruſt. This ſubſtance is a thin black coat of matter that ſurrounds 
the cane between the joints, beginning at each joint, and gradually growing 
thinner the farther from the joint upwards, till the upper part between the joints 
appears entirely free from it, and reſumes its bright yellow colour. It is a fine 
black powder, that mixes with the clammy exudations from the cane; and as 
the fairneſs of the ſugar is one ſymptom of its goodneſs, a "acl NE 1 
this cruſt muſt very much prejudice the commodity. 

The ſugar is obtained by the following proceſs: The juice or liquor runs 
from the receiver to the boiling-houſe, aſong a wooden gutter lined with lead; 
In the boiling-hovlſe, it is received into one of the copper pans or- cauldrons 
called clarifiers. Of theſe there are generally three; and their dimenſions are 
determined by the power of ſupplying them with liquor. There are water- 
mills that will grind with great facility ſufficient for thirty hogſheads of ſugar 
in a week. Methods of quick boiling cannot be diſpenſed: with on plantations. 
thus fortunately e ovided ; for otherwife the cane liquor would unavoidably be- 
come tainted bcfore it could be expoſed to the fire. The pureſt cane-juice will 
not remain twenty minutes in the receiver without fermenting. Hence, clarifi- 
ers are ſometitnes ſeen of one thouſand gallons each. But on plantations that 
during crop time make from fifteen to twenty hogſheads of ſugar a week, three 

clarifiers of three or four hundred gallons each are ſufficient, The liquor, 
when De: may be drawn off at once, with pans of this fize, and there is 
leiſure to cleanſe the veſſels every time they are uſed. Each clarifieris tarniſhed 
either with.a ſyphon or cock for drawing off the liquor. It has a flat bottom, 
and is hung to a ſeparate fire, each chimney having an iron flider, which, when 
Ty 9 8 fire to be RG: A want of air 7. 1 1 
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— iream from the regrives, bas filled the glarifier, with freſh. x" 
quor, and the fire is lighted, the temper, which is. generally Briſtol white-lime 
in powder, is ſtirred into it, This is done, in order to neutralize the! fuperas. 
bundant acid, and to get rid of which is the great difficulty in ſugar- making. 
Alkali, or lime, generally effects this; and at the ſame time part of it is 1 0 
become the baſis of the ſugar. Mr. Edwards affirms that it affects both the ſmell 
and taſte of the ſugar, It falls to the bottom of the pans in a black inſoluble matter, 
which ſcorches the bottom of the veſſels, aud cannot without difficulty be de- 
tached from them. But in order that leſs of the lime may be precipitated to the 
bottom, little more than half a pint of Briſtol lime ſhould be allowed to every 
hundred gallons of liquor, and Mr. Bouſie's method of diflalring 1 in Holes 
water previous to mixing it with the-cane-juice ſhould; be adopted-*. 

As the force of the fare increaſes, and the liquor grows hot, a * is en 
upz which is formed of the gummy matter of the cane, with ſome. of the oil, 
and ſuch impurities as the mucilage is able to entangle. The heat is now ſuf- 
fered to increafe gradually till it nearly riſes to the heat of boiling. water. The 
liquor, however, muſt by no means be ſuffered to boil. When the ſcum begins- 
to riſe into bliſters, which break into white froth, and generally appear in about 
forty minutes, it is known to be ſufficiently heated. Then the damper is ap. 
plied, and the fire extinguiſhed ; and if eircumſtances will admit, the liquor at- 
ter this is ſuffered to remain a fall hour undiſturbed. In the next place, it is care 
fully drawn off, either by a ſyphon, which draws up the clear fluid through 

the ſcum, or by means of a cock at the bottom. In either caſe, the ſcum 
ſinks down without breaking as the liquor flows; for its tenacity prevents any 
ad mixture. The liquor is received into a gutter or channel, which -conveys it 

to the evaporating boiler, commonly called the grand copper, and if at 
at. firſt from good and untainted canes, it will then appear almoſt tranſparent. 

In che grand or evaporating copper, which ſhould. be. ſufficiently large to re- 

ceive the net contents of one of the clarifiers, the liquor is ſuffered to boil, and 
the ſcum, as it riſes, is continually taken off by large ſcummers, till the liquor 
becomes finer and ſomewhat thicker. This operation is continued till the ſub- 
ject is ſo redured in quantity, that it may be contained in the next or ſecond? 
copper, into Which it is then laded. The liquor is now almoſt of the colour of 
Madeira wine. In the ſecond copper the boiling and ſcumming are continued ; 
and if the ſubject is not ſo clean as is expected, lime-water is thrown into it. 
This addition not only ſerves to give more temper, but likewiſe to dilate the 
liquor, which ſometimes thickens too faſt to permit the feculencies to riſe in the 
ne We che froth in boiling ariſes in large bubbles, and is not much diſ- 


ſor e at one 3 he boiler called the 1 1s placed at the . and Le 1 uſually, 
ranged between them. The teache commonly holds from 70 to 100 gallons, and the boilers between 
the clarifiers and teache diminiſh in ſize from the firſt to the laſt. But when the clarifiers are in the 
middle, there is generally a ſet of three boilers on each fide, which in effect form a double 3 
houſe. This arrangement is very neceſſary on large eſtates. 
Mr. Bouſie, to whom, for his improvements in the art of ſugar-boiling, the Aſſembly of Jamaica ca 
gave  1,0001., in a paper which he diſtributed among the members recommends the uſe of a ver 
— Kall, or afhes of wood, ſach as pimento tree, dumb cane, fern tree; caſhew or log wood, 
a better temper Thal quick lime. Afterwards; however, he was convinced that l. 
dene on the bafis of fixed alkaline falts never flands the ſea, unleſs ſome earth is united to the 
Such earth as approaches neareſt to the baſis of alam, Mr. Edwards thinks, would be moſt Proper z-- 
and it deſerves to be inquired how far a pro er mixture of vegetable alkaline falts and Fc 
prove a better temper than either lime or alkaline ſalts alone. In ſome parts of Jamaica, where the 
i exceedingly rich, Mr. Bouſie made very good ſugar without a particle, of ode, 
6 colour 
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coloured, the liquor is ſaid to have a favourable appearance in the ſecond copper. 
When in conſequence of ſuch ſcumming and evaporation, the liquor is again ſo 
reduced that it may be contained in the third copper, it is laded into it, and fo 
on to the laſt copper, which is called the teache. This arrangement ſuppoſes 
four boilers or coppers, beſides the three clarifi ere. 
In the teache the ſubject undergoes another evaporation, till it is ſuppoſed 
boiled enough to be removed from the fire. This operation is uſually. called 
The cooler, ot which there are generally ſix, is a ſhallow wooden veſſel, about 
eleven inches deep, ſeven feet in length, and from five to ſix feet wide. A cooler 
of this ſize holds a hogſhead of ſugar. Here the ſugar grains, i. e. as it cools, it 
runs into a coarſe irregular: mais of imperfect cryſtals, ſeparating itſelf from 
the melaſſes. From the cooler it is taken to the curing-houſe, where the melaſſes 
drains from it“. eee "JO BERL 1ST} . O13 51 
But here it may be proper to notice the rule for knowing when the ſubject is 
fit to be laded from the teache to the cooler. Many of the negro boilers, from 
long habit, gueſs accurately by the eye alone, judging by the appearance of the 
grain on the back of the ladle; but the practice generally adopted is to judge by 
what is called the touch, i. e. taking up with the thumb a ſmall portion of the 
hot liquor from the ladle, and, as the heat diminiſhes, drawing with the fore“ 
finger the liquid into a thread. This thread will ſuddenly break and ſhrink from 
the thumb to the ſuſpended finger, in different lengths, according as the liquor 
is more or leſs boiled. A thread of a quarter of an inch long generally deter- 
mines the proper boiling height for ſtrong muſcovado ſugar rg. 
The curing-houſe is a large airy building, provided with a capacious melaſſes 
ciſtern, the ſides of which are ſloped and lined with terras, or boards. A frame 
of maſſy joiſt· work without boarding is placed over this ciſtern; and empty 
hogſheads without headings are ranged on the joiſts of this frame. Eight or 
ten holes are bored in the bottoms of theſe hogſheads, and through each of the 
holes the ſtalk of a plantain leaf is thruſt ſix or eight inches below the joiſts, and 
is long enough to ſtand upright above the top of the hogſhead. Into theſe hogſ- 
heads the maſs from the cooler is put, which is called potting; and the melatles 
drains through the ſpungy ſtalk, and drops into the ciſtern, from whence it is 
occaſionally taken for diſtillation. In the ſpace of three weeks, the ſugar 
becomes tolerably dry and fair. It is then ſaid to be cured, and the proceſs is 
finiſhed. 1 Nee FFC paw iT 
_ -» Sugar thus obtained is called muſcovado, and is the raw material from hence 
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It is neceſſary to obſerve in this place, that, in order to obtain a large grained ſugar, it muſt be 

fuſfered to cool lowly and gradually. If the coolers are too thallow, the grain is injured in a, ſur- 
riſing manner, 5 81 eee 

yt + The veſſel called the teache probably derived its name from this practice of trying by the touch 
(taQtio). Some years ago, John Proculus Baker, Eſq» barricter-at law, recommended to the public 
a method more ſcientific and certain, in a treatiſe which he publiſhed in 1775, entitled An Eſſay on 
the Art of making Muſcovado Sugar. It is as follows: Provide a ſmall thin pane of clear crown 
glaſs, ſet in a frame, which I would call a tryer ; on this drop two or three drops of the fubject, one 
on che other, and carry your tryer out of the boiling-houſe into the air. - Obſerve your ſubject, aud 
more particularly whether it grains freely, and whether a ſmall edge of melaſſes ſeparates at the bottom, 
Lam well ſatisfied that a little experience. will enable you; to judge what appearance the whole flip will 
put on when cold, by this 1 which is alſo cold. This method is uſed by chemiſts, to try evapo- 


rated ſolutions of all other ſalts: it may ſeem therefore ſomewhat ſtrange, it has not, been long adopted 
in the boiling- 1 FC fs; T 
We 2 we 
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the Britiſh” ſugar-bakers chiefly; make their loaf or refined lump. There is 
another ſort which was formerly much uſed in Great - Britain for domeſtic 
purpoſes, and was generally known by the name of Liſbon: ſugar, In the 
Weſt-Indies it is called clayed ſugar; and the proceſs. of making it is as follows: 
A quantity of ſugar from the cooler is put into conical pots or pans, which 
the French call formes, with the points downwards, having a hole about half an 
inch in diameter at the bottom, for the melaſſes to drain through, but which at firſt 
is cloſed with a plug. As ſoon as the ſugar in theſe pots is cool, and becomes a 
fixed body, which is known by the middle of the top falling in, the plug is 
taken out, and the pot placed over a large jar, intended to receive the ſyrup or 
melaſſes that drains from it. In this ſtate it is leſt as long as the melaſſes con- 
tinues to drop, when a ſtratum of clay is ſpread on the ſugar, and moiſtened with 
water. This imperceptibly oozing through the pores of the clay, dilutes the 
melaſſes, in conſequence of which more of it comes away than from ſugar cured 
in the hogſhead, and the ſugar of courſe becomes ſo much whiter and purer. Ac- 


cording to Sloane, the proceſs: was firſt diſcovered in Brasil, by accident: A. 


hen (ſays he) having her feet dirty, going over a pot of ſugar, it was found. 
under her feet to be whiter than elſewhere.” The reaſon aſſigned. why this pro- 
_ ceſs is not univerſally adopted in the Britiſh ſugar iſlands, is this, that the water 
which dilutes and carries away the melaſſes, diffolves and carries with it ſo.much- 
of the ſugar, that the difference in quality does not pay for the difference in 
quantity. It is probable however, that the French planters are of a different 
opinion; for upwards: of four hundred of the plantations of St. Domingo 
ha ve the neceſſary apparatus for claying, and actually carry on the ſyſtem 
Sugar is very ſoluble in water, and is a good medium for uniting that fluid 
with oily matters. It is much uſed for domeſtic purpoſes, and appears upon the 
whole to be a valuable and wholeſome article of food, the uſes of which are moſt 
probably reſtricted by its high price. This price may in a certain degree ariſe 
from the nature of the article and us Ax coſt; but is no doubt in a great mea- 
ſure owing: to the inhuman and waſteful. culture by ſlaves, and the abſurd prin- 
ciples of European colonization, duties, draw- backs, and bounties, which have 
the effect to create unnatural monopolies, and to prevent commerce from finding 
its level. This is eminently the caſe with regard to our Weſt- India iſlands, and 
their produce. | | „ 
One very extenſive uſe of ſugar and ſaccharine juices conſiſts in the formation 
of ardent ſpirit, an article which, all things conſidered, is perhaps a curſe to ſociety... 
The wines or beers of pure ſugar ferment ſo rapidly, that they can ſcarcely be 
kept, but are for the moſt part made for immediate uſe. I do not know of: 
any beer of pure ſugar, which is ſtored and kept for ſale. See SpIAIT Ax D ENT, 
BER, WINE. . ö | he bes vet 5 
Modern chemiſts have made various experimental enquiries with this ſubſtance, 
for which ſee Acip or Sucar, and Acip or SUGAR EMPYREUMATIC.., _ 
SUGAR OF LEAD. See LEADp. ; 3 #8 Gig i 
"SUGAR OF MILK. See Mrgxc © 4 7 . 
 . SULPHUR, or brimſtone, is a well known, hard, brittle, inflammable ſub- 
ſtance, of an opake yellow colour. It is found more or leſs pure in tlie neigh- 
bourbood of volcanos;; where moſt probably it is always expelled from ſome 
previous ſtate of combination, by the heat of ſubterraneous fires. It is a very 
common ingredient in a great variety of minerals and ores; but it is extracted 
for ſale chiefly from a ſtone called pyrites. | ” eee oe cf 
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In order to obtain ſulphur from pyrites, this mineral ought to be expoſed to a 
heat ſufficient to ſublime the ſulphur, or to make it. diſtil in veſſels, which muſt 
isses oo Toe pidet dh 26 re wo Hanes on0 
_ © Sulphur is extracted from pyrites at a wor at Schwartzemberg, in Saxony, 

- 47 Hoke country of the mines, and in Bohemia, at a place called Alten- 
Accel. « 1 8 * 1 Nee 
The furnaces employed for this operation are deſeribed by Macquer. They 

are oblong, like vaulted galleries; and in the vaulted roofs are made ſeveral 
openings. Thiſe are called furnaces for extracting ſulpmnurñ 
In theſe furnaces are placed earthen ware tubes, filled with pyrites broken into 
pieces, of the ſize of ſmall nuts. Hach of theſe. tubes contains about fift 
ounds of pyrites. They are placed in the furnace almoſt horizontally, — 
2 ſcarcely more than an inch of deſcent. The ends, which come out of he 
furnace five or ſix inches, become gradually narrower. Within each tube is fixed 
a piece of baked earth, in form of a ſtar, at the place where it begins to become 
narrower, in order to prevent the pyrmes from falling out, or choaking the mouth 
of the tube. To each tube is fitted a receiver, covered with a leaden plate, 
pierced with a ſmall hole to give air to che ſolphur. The other end of the tube 
is exactly cloſed. A moderate fire is made with wood, and in eight hours the 
os nt of the pyrites is found to have paſſed into the receivers. 8 
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e reſiduum of the pyrites, after the diſtillation, is drawn out at the large 
end, and freſh pyrites is put in its place. From this reſiduum, which is called 
burnings of ſulphur, vitriol is extracted. See Aci VITRIOLIIi ce. 

The eleven tubes into which are put, at chree ſeveral diſtillations, in all 
| nine 0 or goo pounds of pyrites, yield from 100 to 130 pounds of 
hh” crude ſulphur, which is ſo impure as to require to be purified. by a ſecond diſ- 

tillation. | $ 7 9 7 MERE ID » ES 7 

This purification of crude ſulphur is alſo done in a furnace in form of a gal- 
lery, in which five iron cucurbits are arranged on each fide. Theſe cucurbits 

are placed in a ſloping direction, and contain about eight quintals and a half of 
crude ſulphur. To them are luted earthen tubes, ſo diſpoſed as to anſwer the 
purpoſe of capitals, The noſe of each of theſe tubes is inferted into an earthen 
pot, called the forerunner. This pot has three openings; namely, that which 
| receives che noſe of the tube; a ſecond ſmaller hole, which is left open to give 
, air; and à chird in its lower part, which is ſtopped with a wooden peg. __ 

When the preparatians are made, a fire is lighted about ſeven o'clock. in the 
evening, and is a little abated as ſoon as the ſulphur begins to diſtil. At three 

o'clock in the morning, the wooden pegs, which ſtop the lower holes of the fore- 

*ranners, are for the firſt time drawn out, and the ſulphur flows out of each of 

them into an earthen pot with two handles placed below for its reception. Ini this 
diſtillation the fire muſt be moderated and prudently conducted; otherwiſe leſs 
ſulphur would be obtained, and it would allo be of a gray colour, and not of the 
fine yellow which it ought to have When pure. The ordinary loſs in the puri- 

- cation of eight quintals of crude ſulphur is, at moſt, one quintal.. 
When all the Galphur has flowed out, and has cooled a little in the earthen 
pots, it is caſt into moulds made of beech-tree, Which have been previouſly 
dipped in water, and ſet to drain. As ſoon as the fulphur is cooled in the moulds, 
they are opened, and the cylinders of ſulphur · are taken out and put up in caſæs. 
Theſe are called roll brimſtone . . 8 
As ſulphur exiſts not only in pyrites, but alſo in moſt metallic eee, - 
. K ̃ ͤ˙„ toc tt | 5 evident 
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evident that it might be obtained by works in the large way from the-different 
ores which contain much of it, and from which it muſt be ſeparated previouſly 
to their fuſion: but as ſulphur is of little value, the trouble of collecting it from 
ores is ſeldom taken. Smelters are generally ſatisfied wich freeing their ores from 
it, by expoſing them to a fire ſufficient to expel it. This operation is called 
torrefaction, on roaſting of ores. See Ox Es. 3 - Jane 
"There are, however, ores which contain ſo much ſulphur, that part of ir is 
actually collected in the ordinary operation of roaſting, without much trouble 
for that purpoſe. Such is the ore of Ramelſberg, in the county of Hartz. 
This ore, which is of lead containing ſilver, is partly very pure, and partly 
mixed with cupreous pyrites and ſulphur; hence it is neceſſary to roaſt it. 
The roaſting is performed by laying alternate ſtrata of ore and wood upon 
each other in an open field, taking care to diminiſh the fize of the ſtrata as they 
riſe higher, ſo that the whole maſs ſhall be a quadrangular pyramid truncated 
above, whoſe baſe is about thirty-one feet ſquare. Below, ſome paſſages are left 
open, to give free entrance to the air; and the ſides and top of the pyramid are 
Covered over with ſmall ore, to concentrate the heat and make it laſt longer. In 
the centre of this ee there is a channel, which deſcends vertically uk the 
Top to the baſe. When all is properly arranged, ladle-fulls of red hot ſcoria 
from the ſmelting furnace are thrown down the channel, by which means the 
ſhrubs and wood, placed below for that purpoſe, are kindled, and the fire is 
from them communicated to all the wood of the pile, which continues burning 
till the third day. At that time the ſulphur of the mineral becomes capable of 
burning ſpontaneouſly, and of continuing the fire after the wood is conſumed. 
When this roaſting has been continued fifteen days, the mineral becomes greaſy, 
chat is, it is covered over with a kind of varniſh : twenty or twenty- five holes or 
bollows are then made in the upper part of the pile, in which the ſulphur is col- 
lected. From theſe cavities the ſulphur is taken out thrice every day, and thrown 
into water. This fulphur is not pure, but crude, and is therefore ſent to the 
manufacturers of ſulphur to be purified in the manner above felate. 

As this ore of Ramelſberg is very ſulphureous, the firſt roaſting, which we are 
now deſcribing, laſts three months; and during this time if much rain has not 
fallen, or if the operation has not failed by the pile falling down or cracking, by 
which the air has ſo much free acceſs that the ſulphur is burnt and conſumed, 

from ten to twenty quintals of crude ſulphur are by this method collected. 

The fulphur of this ore, like that of moſt others, was formerly neglected, till 
in the year 1570 a perfon employed in the mines, called Chriftopher Sauder, 
diſcovered the method of collecting it, nearly as it is done at preſent. 

Metallic minerals are not the only ſubſtances from which ſulphur is extracted; 
chis matter is diffuſed in the earth in ſuch quantities, that the metals cannot abſorb 
it all. Some ſulphur is found quite pure, and in different forms, principally in 
the neighbourhood of volcanos, in caverns, and in mineral waters. Such are 
the opake kind, called virgin ſulphur; the tranſparent kind, called ſulphur of 
quito; and the native flowers of ſulphur, as thoſe of the waters of Aix-la-Chapelle. 
Ks alſo found mixed with different earths. Here we may obſerve, that all 
thoſe kinds of ſulphur which are not mineralized by metallic ſubſtances, are found 
near volcanos, or hot mineral waters, and conſequently in places where nature 
ſeems to have formed great ſubterranean laboratories, in Which ſulphureous minerals 
may be analyzed and decompoſed, and the ſulphur ſeparated in the manner in 
Which it is done in the ſmall way in our works and laboratories. However that 
may be, certainly one of the beſt and 7 famous ſulphur mines in the world 
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Ane llc Solfitara.” The Abbe Nollet has publiſhed, i in the Memoirs of the 
Academy, ſome intereſting obſervations hy art this wy xn of dere Ferry 
| Abb the following abridgment: 57 
Near Puzzoli, in Italy, is that great ahd bes mine of Aapber Fr kin | 
called at preſent Solfatara. It is a ſmall oval plain, the greateſt diameter of which 


is about 400 yards, raiſed about 300 yards above the level of the ſea. It is fur- + 


rounded by high hills and great rocks, which fall to pieces, and whoſe fra 
form very ſteep banks. Almoſt all the ground is bare and white, like marle; 
and is 2 where ſenſibly warmer than the atmoſphere in the greateſt heat of 
| ſummer; o that the feet of perſons walking there are burnt through their ſhoes, | 
It is impoſſible not to obſerve the ſulphur there; for every where may be per- 
ceived by the ſmell a ſulphureous vapour, which riſes to x'confiderable height, 
and gives reaſon to believe chat there | is a . ern _ prop from which that 
vapour proceeds. elf 
Near the middle of this field were! is a kind of Walen thiee'i or Hos feet 2 | 
than the reſt of the plain, in which a ſound may be perceived when à perſon walks 
on it, as if there were under his feet Tome” great cavity, the roof of which was 
very thin. After that, the lake Agnano is perceived, whoſe waters ſeem to boil. 
Theſe waters are indeed hot, but not fo hot as boiling water. This kind of 
ebullition proceeds from vapours which riſe from the bottom of the lake, which 
being ſet in motion by the action of ſabterranean fires, have force enough to raiſe 
all that maſs of water. Near this lake there are pits, not very deep, from which 
fulphareous vapours are exhaled. | Perſons who have the tech come to theſe pits, 
and receive the vapours in order to be cured. Finally, there are ſome deeper 
excavations, whence a ſoft ſtone is procured which yields ſulphur. From theſe 
cavities vapours exhale, and iſſue out with noife, and which are nothing elſe than 
foIphur fubliming through the crevices.” This fulphur adheres to the ſides af 
the rocks, where it forms enormous maſſes: in calm weather the vapours may 25 : 
evidently ſeen to rife twenty-five or thirty feet from the ſurface of the earth. 
Theſe yapours, attaching themſelves to the ſides of rocks, form e 
575 of ſulphur, which ſometimes fall down 158 N oun weight; and de e | 
eſe places of dangerous acceſs. 
In entering the Solfatara, there are warehouſes and buildings excted for _ 
"Tang of ſIphur. oo 
Under a great ſhed, or hangar," ſopponed by a wall behind, open on the har 
pas fides, the folphor 3 is procured by diſtillation from the foft ſtones we men- 
tioned above. Theſe ſtones are dug from under ground; and thoſe which lie 
2 the ſurface of the earth are neglected. Theſe laſt are, however, covered with 
ſulpbur ready formed, and of a yellow colour; but the workmen ſay they have 
bft their ſtrength, and that the ſulphur obtained: from them is not of ſo good 
2 quality as the Tulpe obtained from che an which are ee out of the 
ground. 
L Theſe pe dees nes are broken in apt wc RP! into. be af ether | 
ware, 'comaining each about twenty pints, Paris meaſure. The mouths of theſe 
N. are 48 wide as their Bottoms; but their-bellies, or middle parts, are wider. 


hey are covered with a lid of the ſame earth, well luted, and are arranged in 


tifo parallel nes along two brick walls, which form the two ſides of a furnace. 
The pots are placed within theſe walls; ſo that the centre of each pot is in the 
cetitte of the chick tels of the wall, and that one end of the pots overhangs the 
wall within, while the other end overhangs the wall without. In each furnace 
ien of theſe pots are placed; that is, fixe in each of the two walls which gn 
7 5 
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the: two ſides of the furnace. Betwixt theſe walls there is a ſpace of \fifreen or 
eighteen inches; vhich ſpace is covered by a vault reſting on the two Walls. 
The whole forms a furnace ſeven feet long, two feet and à half high, open at one 
end; and ſhut at the mn WY a. amen ane ane which we. ſmoke | 
r wed 12155 

Each of theſe- -pots hes Di in its upper part without the FOE: in er 
to admit a tube of eighteen lines in diameter, and a foot in length, whichicom- 
municates with another pot of the ſame ſize placed without the building, and 6 
pierced with a round hole in its baſe of fifteen or eighteen lines diameter. Laſtly, 
to each of 'theſe-laſt-mentioned pate” there is a e e tub piers below, on X 
bench made for that purpoſe. 

Four or five of theſe furnaces are built 88 one -banpar or ſhed. | Fives are 
kiddled d in each of them at the ſame time; and they are thrown down. after each 
diſtillation, either that the r may be renewed, or that the redeten . be 
more eaſily taken out. 

The fire being kindled in the furnace, heats che firſt pots containing che ul 
phureous ſtones. The ſulphur riſes in fumes into the upper part of the pot, 
whence it paſſes through the pipe of communication into the external veſſel. 
There the vapours are condenſed, become liquid, and flow through the hole 
below into the tub, from which the ſulphur is eaſily turned out, becauſe the 
form of the veſſel is that of a truncated cone, whoſe narrower end is placed below; 
and becauſe the hoops of the tub are ſo faſtened, that they may he occaſionally 
looſened. The maſs of ſulphur is then carried to the buildings mentioned before, 
Where it is remelted for its purification, and caſt into rolls, ſuch as we receive it. 

For accurate purpoſes, ſublimation is neceſſary to deprive ſulphur of the ac- 
cidental- impurities it may contain. This may be done in an earthen cucurbic 
ſet on a ſand bath, with a head properly adapted. The ſulphur riſes by a very 
gentle heat, little more than is ſufficient to melt it; and the fine bannen chus 
obtained is called flowers of brimſtone. 

Water has no immediate action on ſulphur. 101 is ſaid, howeyer, to ſoften; the 
dutſide by long contact with-it ;- and if ſulphur be heated nearly to ſuch a degree 
as to ſet it on fire, and then poured into water, it becomes ſoft, and partly.tranf- - 
parent; In proceſs of time it recovers its original hardneſs and opacity... If ſteam 
of water be paſſed over ſulphur contained in a heated earthen tube, inflaminable-air 
is extricated either from the ſulphur or the water, and comes out at the end of the 
tube®. The experiment is troubleſome, on account of the ſulphur ſubliming. 

The combinations of ſulphur with earths or alkalis are called hepars, or livers 
. of ſulphur; from their colour. There is no perceptible- action between ſulphur 
and ſiliceous earth. Argillaceous earth has very little action upon it in the direct 
way; bit lime unites readily with it. If freſh quick- lime and flowers of ſulphur 
he mixed, and water be added a little at a time, the heat of the lime will be ſuf- 
ficient to produce the combination. On addition of more water it becomes 
reddiſn, and emits a fetid ſmell of rotten eggs, which is common to all the hepars. 
The more cauſtie the lime, the deeper the colour of the hepar. .. The pure fixed 
alkalis decompoſe calcareous hepar, by virtue of their ſtronger affinity to che 
fulphurz: and any acid whatever decompoſes it, by attracting the lime, the ſol 
phur at the ſame time falling to the bottom in the form of A ſubtle owde 
3 called magiſtery of ſolphur. IP: 

8 Potiderooe cantly boiled in water with urbar has but l liule action apog 
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it: but in the dry way, when ponderous ſpar, or the combination of vitriolic.acid. 
and ponderous earth, is ftrongly heated in à crucible with charcoal, a coherent: 
nia T5 is formed, which is ſoluble in water; with the ſmell and other hepatic cha- 
racters; and if any acid be added which will form a ſoluble ſalt wich the p 5 
derous earth; a precipitate of ſulphur will be obtained. 
| 8 If a ſmall quantity of magneſia, and an equal quantity of Ae of Colman; 
=: ; be incloſed in à veſſel perfectly filled up with diſtilled water, and well ſtopped, 
| and then expoſed to heat by immerſion in boiling water for. ſeveral hours, a com- 
bination will take place; and the water will contain a magneſian liver of ſulphur, 
from which the earth may be precipitated by the addition of an alkali, which will 
3 unite with the ſulphur: or 1 ren may be precipitated 1805 an acid, ich will 
combine with the eartn. | 
The fixed alkalis combine very readily with ſulphur, either i in hs moiſt « or 7 
way, whether they be in a pure or cauſtic ſtate, or combined with fixed air; though 
more ftrongly in the former than the latter caſe. If a ſolution of fixed alkali in 
water be boiled with half its weight of powdered ſulphur, a combination takes 
place, and liver of ſulphur is formed. Or if equal parts of dry alkali and pow- 
dered ſulphur be melted in a crucible, and poured out on a flat poliſhed ſtone, as 
ſoon as the fuſion is complete the combination will be of a liver colour, and is the 
folid hepar. If it be made with a pure or cauſtic alkali, its colour is deeper, and 
its characteriſtic properties more intenſe, than when a mild alkali-is-uſed; A ſo- 
lution of the ſolid hepar in water forms n the lame RO 
ration made-in the moiſt way. | 
The peculiar fetid ſmell of the ſolid hepar: when. moiſtened; nn bh. ſolution, 
is produced by the emiffion of a permanently elaſtic fluid, called hepatic air. 
This ſmell when ſtrong is inſupportable, and ſuddenly deſtroys: animal life. 
Hepatic air is very ſoluble in water, which it converts into a ſtate perfectly xe - 
ſembling that of the ſulphureous mineral ſprings. It renders ſyrup of violets 
green, blackens the calces of lead and biſmuth, and the ſurface of ſilver. Vital 
air decompoſes it, and cauſes ſulphur to be depoſited, It detonates with vital air 
When ſet on fire, It is not clearly aſcertained in what manner the ſulphur is ſul- 
pended i in hepatic air. Sulphur melted by the burning glaſs in inflammable air 
over mercury, produces a fluid which has the projerace of mpalio;aini: 4 See 
Liver of SULPHUR, Aix Hz PAT. NN 
The acidification of ſulphur by burning . been mentioned and explained : 
"under the article Acid VIrRIoL I. The proceſs of combuſtion is ſaid to be 
performed in ſome manufactories in very large glaſs globes, i But the moſt uſual 
Cory in England i is, as I am informed, by chambers lined with lead Ott theſe 
8 annotator on Macquer's Dictionary gives the following account. It is ſaid 
4 the proceſs was brought forward in England by the celebrated Dr. Wan 
5 greateſt part of the vitriolic acid now employed is obtained by burning 
Iphur. The vapours of burning fulphur are the volatile vitriolic, or ſulphureous | 
acid. Theſe are very difficultly condenſible. For which reaſon very large veſſels 
ang much time are od, in this operation. In great works leaden veſſels, are 
uſed, called houſes, of à priſmatic form, of which the altitude is about ten feet, 
ad the baſe, which is 4 rectangle, i is fix feet long and four feet broad. The bot- | 
tom of each of theſe veſſels is covered with a little water to aſſiſt the condenſation 4 
of the vapour. Above the water is placed a ſmall veſſel: capable of containing a 
w pounds. of ſulphur, to which a ſmall portion of nitre is added; becauſe by this 
15 ec a larger quantity of ſulphur may be burnt without.acceſs of freſh air. 
The veſſels are to be filled witlt the vapour of hot * and cheir fides _— g 
a Wit 
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with the condenſed ſteam; then the ſulphur is to be kindled by touching it With. 
a red hot iron : the vapour of the T ſolphur riſes flow ly ; and when, it Sh 
riſen as high as the mouth of the great veſſel, this mult be ſtopped, or very neatly. 
ſtopped, that the vapour may be confined. The ſulphur continues, to burn till the 


3 


air contained within the veſſel and the nitre be no longer, capable of maintaining 


the combuſlion. The vapour remains a conſiderable time before. it be entirely 
condenſed, notwithſtanding that this condenſation is facilitated, by the water in 
the veſſel, and eſpecially by the ſteam of water with which the veſſel was preyi- 
ouſly: filled. ' When all che vapour of the ſulphureous acid is at laſt condenſed, 
the ſulphur is to be again kindled, and more added if it be neceſſary, and the 
proceſs repeated as before. When a ſufficient quantity of acid is collected, it is 
to be taken out of the veſſel; and after it has loſt its ſulphuxeous or volatile qua- 
lity by expoſure to air, it is concentrated and rectified by diſtillation. 
Mr. Delametherie, in one of his preliminary diſcourſes to the Journal de Phy⸗ 
ſique, to which 1 am not at preſent able to refer, alſerts that the. Engliſh, manu: 
factorers contrive to burn ſulphur and condenſe; the product into vittiolic acid, 
without making uſe of nitre. The moſt effective expedient is ſaid to conſiſt in 
paſſing the elaſtic product through a body of water. But Mr. Chaptal, whoſe 
knowledge and {kill in chemiſtry, as well as the extenſive. opportunities he pol- 
ſeſſes of making experiments in the large way, entitle him to the utmoſt reſpect, 
has in the ſecond volume of the Annales de Chimie given an account of. ſome 
phenomena attending the combultion of ſulphur, which ſhew that ſome. very con- 
tiderable difficulties attend this proceſs. E ee eee 
When ſulphur is burned in a fire conſttucted on the outſide of a chamber of 
lead, and the current of fumes and ſmoke is directed into the chamber, the pro- 
duct according to the management will be either ſublinied ſulphur, ſoft ſulphus, 
ſulphureous acid, or the perfect vitriolic acid. d e pe ee 
When the current of air is rapid, and the combuſtion ſpeedy, a quantity of ſul- 
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If the combuſtion be yet more checked, and, as Ch ptal expreſſes it, if the 1:8 


furniſhes vital air in the denſe ſtate. 15 


the oil of vitriol of commerce. . Chap-al affirms that he has made a. prodigious 
number of variations in the manner of burning ſulphur for the purpoſe of di- 
miniſhing the proportion of this ſalt. The reſults of, theſe, experiments ate as 

: Solow 3162577 7; fGobbn's; mo ig 3 ronogntHeotis dbitiono norte eur tie * 
I3à 178g a ſquare chamber lined with, lead, was prepared for this purpoſe; ,” Its. | 
' dimenſions were thirty feet (de trente pieds de dimenhon), I RN Fes 
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for granted the author means a cube meaſaring thirty feet in its ide. He ut firſt 
acdupted to one of the angles a kind of teverberatory furnace, of which the fire- 
place was two feet in diameter, and the chimney was directed into the chamber. 
Tie was aſtoniſhed at the facility with which ſulphur was burned in this furnace. 
Tue combuſtion was kept up by a proper ſupply for ſeven ſueceſſive days, at the 
End of which time a ſmell fo. ſtrong was emitted round the chamber, that the 
workmen could no longer proceed. This ſmell was ſo penetrating that it ex- 
cited tears, and ſneezing of ſuch a convulſive kind as to force blood from the 
noſe. The fire was therefore diſcontinued, and three or four days afterwards the 
door of the chamber was opened; whence a gas eſcaped fo ſubtle and pene- 
trating, that its effect on the ſłin of the face produced a ſenſation reſembling that! 
of ſmall pins darted into the fleſh. © As ſoon as it was practicable to viſit the in- 
terior part, the water was found to be covered by a membrane of conſiderable 
thickneſs, and fufficiently tenacious to admit of its being dran about upon the 
ſurface of the liquid. This membrane was covered with a ſtratum of flowers of 
ſulphur. The water marked o on the aerometer of Baume, and was ſcarcely 
acidulated, whereas the eleven quintals and thirty-five pounds of fulphur which 
had been burned ought to have raiſed the water to the denſity of nige degrees, 
according to former obſervations, if the vitriolic acid had been produced. This 
experiment, varied and repeated ſeveral times in We une, * fifreen _ 
twenty feet {quare, conſtantly afforded. the fame refults. + ; N. 
It was therefore requiſite to moderate the current of air, that a router: porcion 
of vital air might combine with the ſulphur. This was expected to be accom- 
pliſhed by making the aperture of communication between the furnace and the 
Chamber a ſquare of four feet, and admitting the external air to the furnace through 
4 ſmall door farniſhed with a regiſter. The combuſtion was neither ſo eaſily ef. 
fected nor ſo rapid as before; but the deteſtable ſmell which iſſued from the in- 
ternal part of the chamber rendered it neceſſary to ſuſpend the combuſtion for 
ſeveral days together. An iſſue was likewiſe given to the vapours ſeveral times, 
by opening the door, and leaving it open for a long time. At length with theſe 
precautions twenty-nine quintals were burned in the ſpace of thirty-three days 
and when this chemiſt examined the ſtate of the water, he was not a little :fur- 
- priſed to find that it marked only one degree, and ſcarcely efferveſced with al- 
Kalis. There was no pellicle on the water, nor ſulphur ſublimed, hich ſhews in 
his opinion that the ſulphur was converted perfectly enough into ſulphureous acid. 
Whence it ſhould ſeem that the failure of the experiment muſt haye ariſen — 
/ from a defect as to the means of condenſation. 
It obviouſly appears that theſe means muſt conſiſt in eden de — 
contact of the water and ſulphureous acid. This may be done by mechanical 


agitation, by paſſing the elaſtic fluid through the water, or by introducing he: 


water/in'the form of ſteam. The two latter expedients àre ſaidto be uſed in the 
Engliſh works. 1 do not find that they occurred to Chaptal at the time of 
making his experiments. From the unſucceſsful iſſue of this laſt experiment he 
renounced the hope of obtaining vitriolic acid by the vital air of tlie atmoſphere 
alone applied to e ert aud was more than ever. een of _ euere, of: 


che mixture of ſaltpe re. f Yo . 


The firſt effect of the combultion of as mixture is a bite — 5 ponderous 
vapour, ſtrongly acid, which is eaſily precipitated and fixed; whence the external 
air is ſtrongly drawn in to aſſiſt the combuſtion. This. vapour is highly phoſ- 
phoric, as may be ſeen by POE a Chamber of lead at the moment N 
| filled with theſe Buer 2 | 25 
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fl PAPAM as all the vapour is depoſited on the water, or on the ſides, there te- 
mains a ſulphureous acid gas, elaſtic, tranſparent; and penetrating, which eſcapes 
from the internal part of the chamber as ſoon as the door is opened, and is an im- 
pediment to the combuſtion. This gas is more abundanm che icts the proportion 
of ſaltpetre in the mixture. 
- When the door of one of theſe lenden lates] is e mad vapour is Gon: 
to come forth, which conſiſts of nitrous air in the act of combination ben the 
Vital air of the atmoſphere. 1c is formed 1 in Propariion ay the. oxtemal air 
trates into the chamber. Wor): 
: | The nitrous acid thus eee e the lead he 8 ie ts 
1 | ſurface with a white calx, which may be employed for the ſame purpoſes as ceruſe. 
_ SUMACH*.. Common ſumach (rhus coriaria) is a ſhrub that grows natu- 
altert in Syria, Paleſtine, Spain, and Portugal; in the two laſt its cultivated with 
great care: its ſnoots are cut down every year quite to the root; and, after being 
dried, they are reduced to powder by a mill, and thus prepared for the purpoſes * 
of dyeing and tanning. The ſumach cultivated i in the ebenen of Maur 
| Pellier i is called rẽdoul or roudou. > 
” The infuſion of ſumach, which is of a Side 5 colour, on eee 
brown by expoſure to the air: a ſolution of pot- aſn produces but little change on 
it while recent; acids brighten its colour, and turn it yellow; ſolution of alum 
renders it turbid, and produces i in it a mall quantity 4 yellow preciguote's I; _ 
ligne remains yellow. 115 | 
Sugar of lead produced ee a dene e of yellowiſh preci- 
pirare, the ſurface of which was brown; the liquor remained of a clear yellow. 
Vuriol of copper produced a copious precipitate: of a yellowiſh green, which 
after ſome hours en pn to a browniſh grads the liquor reed: clearamd- 
ſlightly yellow. N 922 35 
5 | CTCommon vitriok of zine render the liquor turbid, darkened i its colour, and 
| | produced a deep blue precipnate.” - +» biene 
Pure vitriol of zinc did not deepen the colour nearly; ſo much; $6 only a mal FE 


tity of a browniſh fawn-coloured-precipuate was produced. ny 
Sebͤea lalt at firſt produced no ſenſible change; but aſter ſome bn the ider | 
became ſomew hat turbid, and its colour was rendered a little more clear. 


Sumach acts on a ſolution of ſilver Juſt as galls do; it reduces the flver to its 
metallic date, and the reduction is favoured: by the action of light. 9 | 
Of all aſtringents, ſumach bears the eee reſemblance to galls; 5 te precipi- | 
tate, however, produced in ſolutions of iron by an infuſion of it, is leſs in quantity 
than hat is obtained by an equal weight of galls; ſo that in moſt caſes ĩt may be 
ſubſtituted for galls, the. price of which! 18 d e ne enen 
inereaſe its quantity. ing | 
Sumach alone gives a dane mee inclining to green; but cotton ſtuffs ——— | 1 
| Me been impregnated with printer's mordant, that is, acetous alum, take a 
5 : pretty good and very: durable yellow. An inconvenience is experienced in em- 
ploying ſumach in this way, which ariſes from the fixed nature of its colour; the 
ground of the- ſtuff does not loſe its colour by expoſure on the graſs, ſo; that it. 


becomes neceſſary to impregnate all the ſtuff with ene e o _ NH 
ae e emen 1 e it white: lfte n 2 . 
80192109; $07 Dri N Wit | : Bon 1 N | 2m 
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ALC. Pure magneſia, mee mixed ien twice its weight of filex, 

[ and leſs than its own weight of clay, produces Venetian talc. 

ts colour is white, gray, yellowiſh, or greeniſh ; it is ſoft and ſoapy. to the 

| touch, and in thin pieces emi-tranſparent ; it is compoſed of very thin laminæ 

diſpoſed i in a laminar or filamentous form, much tenderer and more brittle than 

thoſe of mica, but like this it has a metallic luſtre; its hardneſs is ſo inconſi- 
derable that it may be ſcratched with the nail; and-its ſpecific gravity is 7 5. 

It does not efferveſce with acids; and is ſoluble n very aiffcultly, oy pare. 
ticular management, and only in part. 

In fire it becomes more brittle and whiter, but i is infuſible per ſo by the blow-- 
Pi „and ſcarcely fuſible by fixed alkalis, but more eee and with kale 

rveſcence by borax'br microcoſmic falt. 

This talc contains ſomething leſs than fifty per cent. of filex, ang abou: to 
per cent. of iron. The magneſia is in ſmaller quantity, but it exceeds: the * i 
; the exact proportion was not found by Kirwan. 

- Muſcovy talc conſiſts of broad, elaſtic, flexible, augen leaves; nnd differs 
externally from mica only in being ſofter and more ſoapy to the touch. Kirwan: 
TALLOW. I do not know of any experiments which aſcertain a. chemical 

difference between this concrete animal fat, which is chiefly taken from the in- 
teſtines of animals, and other fat oils of the ſame nature. The moſt valuable pro- 
perty of tallow is the conſiderable heat it requires to fuſe it, which is commonly 
diſtinguiſhed by the term hardneſs. The quantity of ſoot and fetid exhalation 
emitted from the various kinds of tallow candles brought to market, alſo form a 
diſtinguiſhing characteriſtic in the uſe of this article, and are accompanied with 
notable variations in the quantities of light afforded by each. It is an object of no 
ſmall importance to purify or improve tallow. The rallow-chandlers clear it of 
fibrous matter and other groſs impurities by careful melting, ſtraining, and tbe like 
mechanical management. It is {aid alſo that they improve its whitenefs by the 
addition of alum, the efficacy of which T am much diſpoſed ro doubt. It is 
thought alſo that long keeping, and the action of the external air, improve its 
hardneſs ; but theſe flow operations are ill calculated for a manufactory in which 
the greateſt part of the capital is veſted in the raw material and duty, and my 
little in the manufacturing proceſs. 4 
Phe aerated marine acid produces a ſtate in tallow which is ſomewhat nearer to 
that of wax than hefore, and a thin ſtratum of tallow expoſed upon an extended 
| ſurface of water becomes likewiſe harder; but the indications theſe proceſſes 
might afford to the manufacturer have not yet been e to any extended pur- 
poſes of utility. | 

TALLOW, MINERAL. - See Mumia, | 

TA MARIN DS. Tamarindi fructus: Tamarindi 8 Linn. The fruit of „ 
a tree growing in the Eaſt and Wet Indies, called by C. Bauhin filiqua Arabica 

qua tamarindus. It is a pod reſembling a bean- cod, including ſeveral hard ſeeds, 
cogether with a ern 98 pats viſcid FOES of a pleaſant * taſte: the Eaſt Iadia 
tamarinds 
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ſeven ſeeds each, the latter rarely above three or four. 

TANNING. The feveral kinds of leather are prepared from the ſkins of 
_ macerated for a long time with lime and water, to promote the ſepara- 
tion of the hair and wool, and of the fat and fleſhy parts, in whickwrecourſe is 
| alſo had to the aſſiſtance of mechanical preſſure, ſcraping, and the like. The 
kin, when thus deprived of its more putreſcible part, and brought . 
towards the ſtate of mere fibre, is tanned by maceration with certain aſtrin 
ſubſtances, particularly the bark of the oak · tree. Neumann athrms,/ that pre 
pared leather, as well as ſkins, / affords a large quantity of glue by boiling in wa- 
ter. The Chevalier de St. Real, in a memoir inſerted among thoſe of the 
Royal Academy of Sciences at Turin, for the years 1788 and 1789, of which 
an extract by Berthollet is given in the xth volume of the Annales de Chimie, 
p. 445 gives a number of num eee nden ahe/ hing, 15 
inge to the following effect. | 

After having exhauſted the ſkin- by inte and. a eee 444 450 
_ wins water, and ſeparating the products obtained by this means, the author has 
| obſerved, that the ſkin then conſiſts of nothing but the mere fibres. In the next 
place he examined the ſtate of tanned leather by the ſame means. It afforded . 
neither lymph nor jelly, but merely an aſtringent extract which gave a black pre- 
cipitate when applied to a ſolution of iron. The aſtringent principle of tanned 
leather could not be exhauſted by long bailing wich waters for it at laſt became | 
black when moiſtened with a ſolution of martial vitriol. | 

The author ſhews, that all the operations performed upon je whe e 
to tanning them, conſiſt in ſeparating ſuch matters as are of a different — 
from the epidermes and the fibres which conſtitute the ſkin, in order that the: 
tringent principle may afterwards be combined with theſe animal fibres. 4 He a 
terwards examines the different proceſſes of the art of tanning, analyſes their _ 
vantages and imperſections, and has ſucceeded. in * and abridging 
them, and by that means accelerating the return of capital, of which the inveſt». 
ment conſtitutes a large part of the price of leather. With this view, his en- 
quiries were directed to aſcertain what degree of heat is ſufficient to extract the 
animal jelly, and alſo at what temperature the fibrous texture of the Kin begins 
to ſuffer alteration, He afcertained that the heat proper to diſſolve the animal 
jelly commences at 487 of Reaumur, which correſponds wich 1400 of Fahren- 
heit; and that the fibrous texture is capable of ſuſtaining a degree of heat beyond 
60 of Reaumur or 167 of Fahrenheit, without undergoing any alteration. in 
places where the mean bee of the barometer is 26 inches and 4 lines, I. 

ſuppoſe French meaſure; See MEASURE... Pray ent] 
In conſequence of his reſearches and obſervations, the author propoſes. to den 
duce the practice of the art of tanning to the following particulars: | 

1. The ſkins are to be kept ſeparately. immerſed in running water, for a time 4 
ſaſliciens to extract the lymph or ſerum. This period is eaſily aſcertained, by 
putting a piece of the ſkin into a ſmall quantity of water, and gradually beating 
n. If it contain ſerum, this matter will be firſt extracted, and afterwards ca. 
gulated in the form of ſcum on the ſurface. If therefore no ſcum en the 
ſkins may be conſidered as purified from lymphatic matter. 

2. Theſe wathed and rinced {ins are then to be transferred into 3 proper- | 
ly doped: for the Treat: 5 Water is then to be en and heat applied, ſo 70 
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the temperature of the water may not exceed 60. The: ſkins are to ferhain in 
this ſituation for an hour. | bm wk dee dQv69 bv} 3:5; 
3. The ſkins are then to be taken out, and worked in the uſuat manner, to 
clear them of their impurities. ; ene K nden aa: mn 
4. After this procets they are again to be placed in the bojter;; which muſt be 
ſo diſpoſed, that a conſtant fiream of water at the temperature of 60“ of Reau- 
e ee one cock, and pals off by another on the oppoſite fide be- 
3. The ſkins are to remain in chis ſuuatieft until che water that comes of 
exhibits no veſtige of animal jelly. This is eaſily aſcertained by evaporating a 
6. The ſxins are then to be taken out, and cleared in the uſual manner of 


the cellular membrane, and fleſhy parts. . 
7. Laſtly, they are to be waſhed in a running ſtream, and replaced in @ 
boiler, ſimilar to that juſt mentioned, which is to be filled with the filtered juice 
of tan, or oak bark. The ſame degree of heat is to be applied, as in the pre- 
ceding operation, and the ſkins are to remain until they are perfectly tanned. 
New juice of tan muſt be ſubſtituted from time to time in the room of that Which 
is exhauſted. The exhauſted ſtate is ſhewn by its not having power to afford a 
black, when a few drops of ſolution of martial vitriol are added. 3 
The operations which are chiefly practiſed for ſtrong leather, conſtitute the 
firſt part of M. de St. Real's memoir ; his ſecond part is employed on the cur. 
rying, which is performed upon the foft or flexible leather s. ele 
| This leather is moſt commonly made of calt-'s ſkin. It is not expoſed for ſo 
long a time to the action of the tan as the ſtrong leather. The intention of the 
art of the currier is to ſupple the leather, and to render it uniformly compact and 
denſe. The moſt remarkable defect in the ordinary preparations is, that the 
leather is more or leſs penetrable by water. This defect is more eſpecially ob- 
ſervable in the leather commonly uſed for the ſoles of women's ſhoes, and may 
evidentiy be of great prejudice to the health of the wearer. The author propoſes, 
beſides the common operations of curry ing, that the ſkin ſhould be impregnated = 
with tallow, by keeping them for a certain time in a bath of this melted | fub- 
ſtance, and afterwards paſkng them between rollers. Experience convinced 
him, that after theſe two operations, which add but. little to the-price of the 
leather, it much more effectually reſiſts the action of water, without having ſuf- 
fered any diminution of ſtrength. KY | n 
TAR. If the wood of the turpentine trees be expoſed. to the fire, in a veſſel 
every where cloſed except an aperture at the bottom, as for example in a retort 
with the neck placed lowermoſt, the reſinous juice melts. out by the hgat, and ac 
the ſame time contracts an empyreumaric ſmell and tafte: in this Rate it is tar. 
Tar is prepared in different parts of Germany, Norway, Sweden, &c. from the 
pine and the fir-trees, and in ſome places from the larch and the terebinth. The 
wood is incloſed in a large oven, to the quantity of ten or more loads at a time: 
this ſtands within another oven called the mantle, the ſpace betwixt them re- 
ceiving the fire: from the bottom of the inner oven runs a gutter, by which 
the tar is conveyed off in proportion as it melts out from the wood, Wl | 
The above account is from Neumann. Chaptal informs us, that tar is ob- 
rained from the wood of the trunk, branches and roots of the pine, which are 
heaped together, covered with turf, and ſet on fire to produce à cloſe combuſ- 
oY | 1 ; he tion 


ron in the fame manner as for making charcoal. The oily parts which are diſ- 
engaged trickle down, and are received in a gutter which ſerves to convey them 
to a tub. The moſt fluid part is fold under che name of buile de Cadet and 
| 4 eee is the tar uſed for paying or painting the parts of ſhipping and 
WM V F . 
TARRAS, or TERRAS. A volcanic earth uſed as a cement. It does not 
differ much in its principles from pouzzolana. Kirwan gives the following ac- 
count of them: a 05, 3 od 
The pouzzolana is of a gray, brown, yellowiſh, or blackiſh colour, looſe, 
granular, or duſty, and rough, porous, and ſpungy, reſembling a clay hardened 
in fire, and then reduced to à groſs powder. It contains mixed with it various 
heterogeneous ſubſtances: its ſpecific gravity is from 2.5 to 2.8, and it is in ſome 
degree magnetic: it ſcarcely efferveſces with acids, though partially ſoluble in 
them: it melts eaſily per ſe ; but its moſt diſtinguiſhing property is; that it har- 
dens very faddenly when mixed with one-rhird of its weight of lime and water, 
and forms a cement which is more durable in water than any other.  Atgording 
to Bergman's. analyſis, 100 parts of it contain from 55 to 60 of ſiliceous earth, 
Ty or 20 of argithaceous, 5 or 6 of calcareous, and from 15 to 20 of "iron. 
{3 Berg. 193). It is evidently a martial on ee marl that has ſoffered 4 
moderate heat. Its hardening power ariſes from the dry ſtate of the half-baked 
argillacedus particles, which makes them imbibe water very rapidly, and thus ac- 
celerates the deficcation of the calcareous part; and alſo from the quantity and 
ſemiphlogiſticated ſtate of the iron contained in it. It is found not only in 
Italy, but alfo in France, in the provinces of Auvergne and Limoges, and alſo 
in England and elſewhere. ©  — i ww | FAR. eee, 
Tarras or 'terras is much more compact, hard, porous, and ſpungy than 
pouzzolana. It is generally of a whitiſh-yellow colour, and contains more hetero- 
-Zeneous particles, as ſpar, quartz, fhoerl, &c. and ſomething more of à calca- 
reous earth. It efferveſces with acids, is magnetic, and fufible per fe. When 
dul verized, it ſerves as a cement, like pouzzolana. It is found in Germany and 
4 rr work 8 ä» . 
TARTAR is depoſited on the ſides of cafks during the fermentation of 
wine: it forms a lining more or leſs thick, which is ſcraped off. This is called 
crude tartar, and is fold in Languedoc from ten to fifteen livres the quintal. 
All wines do not afford the fame quantity of tattar. Neumann remarked, 
that the Hungarian wines left only a thin ſtratum; that the wines of F _— 
_ afforded more; and that the Rheniſh wines afforded rhe pureſt and the greatel 
antity. = e £ | | IL Bt. 
PT is diſtinguiſhed from its colour into red or white : the firſt is afforded 
Jy red wine. SE ee er oats ns toe og Hah 
he pureſt tartar exhibits an imperfeckly cryſtallized appearance ; the form 
is the ſame as Chapral has aſſigned to the acidulous tartrite of pot-ath j and it is 
_*this-qualicy which is called grained tartar (tartre grenu) in the refineries at 
Mn Ce TT TION BEES ia, OOO OTE ortd” ENERTTAN EOY 
The taſte of tartar is acid and vinous. One ounce of water, at the tempera- 
ture of ten degrees above © of Reaumur, diſſolves no more than ten grains, ac 
cording to Chaptal. Others however affirm, that it takes up near twice that 
quantity. Boiling water diſſolves mote, but it falls down in cryttals by 


cooling. 2 ISO? | | | 
WIN 7 : "6G 3 | 5 | Tartar 


Tartar is purified from an abundant extractive principle, by proceſſes which 
axe executed at Montpellier and at Venice. 1 | TIED 1 
The following is the proceſs uſed at Montpellier: The tartar is diſſolved in 
water, and ſuffered to cryſtallize by cooling. The cryſtals are then boiled in 
another veſſel, with the addition of five or fix pounds of the white argillaceous 
earth of Murviel to each quintal of the ſalt. After this boiling with the earth, 
a very white ſalt is obtained by evaporation, which is known by the name of 
cream of tartar, or the acidulous tartrite of pot - aſh, according to the new No- 
menclatu re. We dt: els Ys AE Mot Lees e bh 940k - 
M. Deſmaretz has informed us (Journal de Phyſ. 1771) that the proceſs uſed 
at Venice conſiſts, 1. in drying the tartar in iron boilers ;.2; pounding it, and diſs 
ſolving it in hot water, which by cooling affords purer cryſtals; g. re-diſſolving 
theſe cryſtals in water, and clarifying the ſolution by whites of eggs and aſhes. 
The proceſs of Montpellier is preferable to that of Venice. The addition of 
the aſhes introduces 7 cu ſalt, which alters the purity of the product. See; 
AGES SSM. a Rog tn ⁵¹... ˙ ͥ HE. adn labor tio 192 fi gtd rae) 
TERRAS. See TARA. | 


TERRE VERTE. This is uſed as a pigment, and contains. iron. in ſome 
unknown ſtate, mixed with clay, and ſometimes. with chalk and pyrites; alum. 
and ſelenite are alſo accidentally found with it. It. is difficultly ſoluble in acids, 
is not magnetic before calcination, and becomes of a coffee colour when heated. 
It is ſaid to afford about 40 per cent. of ire mn. 
THERMOMETER. In the preſent cultivated ſtate of philoſophical Know- 
N it can hardly be ſuppoſed that the reader has not ſeen a thermometer. 

inute deſcription is therefore unneceſſary. But as the accurate conſtruction 
and ſubſequent improvement of this inſtrument muſt greatly depend on the 
knowledge which thoſe who uſe it may poſſeſs of the method of making it; 
and as we have no perfect account of this, there can be no doubt but a hort re- 
lation of the whole proceſs, from experimental knowledge, will be acceptable. 
ITbe tubes may be had at the glaſs-houſe; and the firſt care of the artiſt muſt 
conſiſt in examining if their cavities be equal or cylindrical throughout. This 
is done by immerſing one end into mercury, and withdrawing it, after. cloſing. 
the other end with the finger. By this means a ſmall quantity of mercury will 
enter the tube, which will occupy a. longer ſpace the deeper the tube is im- 
merſed. Lay the tube horizontally 5955 a, graduated rule, and obſerve the 
length of the mercurial column in different parts of the tube, to which it may; 
be made to run by inclining it more or leſs. If the length continues invariably 
the ſame, it is a proof that the tube is uniformly cylindrical; but if otherwiſe, 
the diameter varies, and the tube cannot be uſed: to make a good thermometer, 
unleſs the graduations in the different parts of the tube be lengthened or ſhort- 
ened, in proportion to the meaſures of the mercurial column. 
Direct the flame of a large candle, a watch-maker's lamp, or, which is clean- 
lieſt and beſt, of all, a lamp with ſpirits of wine, upon one end of the glaſs: 
tube, by means of the blow- pipe. The extremity will ſoon. become red hot, and 
in a ſtate of imperfect fuſion. Remove the, tube from the flame, and blow 


Into its other end, and the heated part will, be inflated fo. as to form a bulb, 


This laſt inflation is the moſt difficult and laborious part of the buſineſs; but 


n may be performed with great caſe and. adyantage, by. previouſly, faſtening the 
neck of one of the 2 bottles of elaſtic gum, or India rubber, about . BE 
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of the * which, when the other end is ignited, may be preſſed by the hand. 


ſo * to blow the: bulb vey commodioullyy and without the introduction of * 
moiſt air. 

Immerſe the open end of the thermometer tube into ſome very clean dey. mer- 
cury that has been boiled, and warm the bulb with a candle; part of the air 
will be immediately heard ruſhing through the mercury; withdraw the candle, 
and as the bulb, cools the mercury will riſe in the tübe. This will be faci- 
litated by holding the tube as near an horizontal poſition as can be done, without 
raiſing its lower end above the ſurface of the mercury. In this way the bulb will 
be nearly half filled. Without altering the poſition of the apparatus, move the 
whole ſo that the bulb may be held over a candle. A ſmall candle newly ſnuffed 

is beſt, becauſe of the ſteadineſs of its flame; and it will be neceſſary to wrap a 

iece of paper round the 'tube, to defend the finger and thumb from its heat. 

c The mercury will ſoon boil, and moſt of the remaining air will be heard eſcap- 

ing from the bulb. As ſoon as this eſcape has ceaſed, remove the bulb from the: 
candle, and it will be ſuddenly filled with mercury from the veſſel. + 

Take the thermometer thus filled out of the mercury, and wrap round its open. 
enda piece of thin paper, in ſuch a manner as to leave a cavity beyond the tube, at 
leaſt ſufficient to hold as much mercury as the bulb contains; ſecure this by wrap- 
ping it tight with packthread about the tube; then put a drop of mercury into the 
proper cavity, and apply the bulb again over the ſnuffed candle, holding the tube 
upright between the finger and thumb, or a pair of ſmall e at the part 
wrapped with paper and packthread ; the mercury will ſoon boil, and about half 
the contents of the bulb will raſh violently up the tube into the paper. Remove. 
the bulb from the candle, and the mercury will ſuddenly return ; then boil it 
again, and repeat the operation till the ſpeedy boiling of the mercury, when. 
placed over the candle, and the diminiſhed' noife and agitation, ſhew that the 
whole has been well heated, and deprived of the air or moiſture which u g have 
adhered to . 7 

- The operation of boiling will fail, if the mercury or the 55 de of the bulb 
be. moiſt ; for in this cafe the bulb is uſually burſt by the mercurial vapour; the 
exploſion however is not dangerous : it is very likely to happen with. bulbs blown. 
by the mouth, unleſs they be kept ſome weeks in a dry place before they are 
filled. The ſame danger makes it prudent not to boil the mercury ſtrongly the 
firſt or ſecond time; and it is likewiſe of importance to keep the bulb clean 
of the flame, as the contact of this laſt againſt the empty part of the bulb would 
melt it, and a hole would be immediately made by the excluded vapouu. 

After the boiling is completed, plunge the bulb into cold water whoſe tempe- 
rature is known. Melting ice or ſnow (or ſnow and water) always has the tem- 
perature of 327 of Fahrenheir's ſcale. Then take off the paper, and put the 
bulb into the hand, and afterwards into the mouth; this heating will cauſe ſome. 
of the mercury to drop out of the tube. Cool it again to 32%, by immerſing it 
in the cold water, and mark where the mercury ſtands. The diſtance between 
this ſtation and the top of the tube meaſures the interval between freezing and: 
blood heat, or 32 and 95, which makes 63 degrees; and will conſequently ſhew 
whether the degrees will be large or ſmall, and what extent the ſcale is capable: 
of; that is to ſay, it will ſhew whether the bulb is. of the proper ſize. This 
laſt, ſuppoſing the judgment of the operator not ſufficient to proportion the 
bulb N to the tube and the intended ſcale, might however have been 


more 
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more conveniently aſcertained after the firſt filling, before the boiling had been 
undertaken. 24 a. | F S448 CET ne 
When the number of degrees to which the length of the tube will extend is 
thus known, the operator muſt fettle whereabouts he will have the freezing 
point, which may be nearer or farther from the bulb, . accordingly as he intends 
the inftrument to be uſed, more particulafly to aſcertain great degrees of heat 
or of cold. At this ſtage of the buſineſs, hkewiſe, he may heat the upper part 
of the tube wich the blow-pipe, and draw it out to a fine capillary tube ready for 
ſealing. The bulb muſt then be heated in the candle, till a few particles of 
mercury have fallen off the top of the tube; and notice muſt then be taken 
how much nearer the freezing point is to the bulb than before, which may be 
done by immerſing it in the melting ſnow as before. If it be not as low 
as defired, the beating muſt be repeated, carefully obſerving not to throw out 
tdo much mercury at a time. When the due quantity of mercury is thus adjuſted, 
two candles muſt be prepared, che one to heat the bulb, and the other to cloſe 
the tube. The blew- pipe being in readineſs, the upper part ef the tube near 
the flame of one candſe, and the bulb near the flame of the other, the mercury 
will rife, and at laſt begin to form a globule at the point of the capillary tube. 
At this inſtant the bulb muſt be withdrawn from the lower candle, at the ſame 
time that the flame of the upper is directed by the blow - pipe upon the point of 
the tube. This laſt will be immediately ignited, and will cloſe by the melt- 
ing of its parts, before the mercury has perceptibly ſubſided. When che 
mercury has fallen, this cloſure may be rendered more ſecure from acci- 
dental breaking, by fufing the whole point of the tube till it becomes roumd. 
If this buſineſs be properly done, the mercury in the inſtrument thus filled will 
run backwards and forwards in the tube, immediately upon inverting its ſituation. 
In the original graduation of thermometers, two fixed points of temperature 
are neceſſary. Theſe are the freezing point of water, or temperature of ice or 
ſnow, at the inſtant of formation, or rather when it is juſt beginning to liquefy ;- 
and the boiling point of water, or temperature at which, under a known preſſure, 
it is plentifully converted into ſteam. For the ſettling the freezing point, 
nothing mote is neceffary than to immerſe the thermometer ſo deep in melt. 
ing ſnow or ice, as that the mercury may be barely viſible above its ſurface, - 
and carefaily mark the place at which it ſtands. The boiling point is not 
quite fo eaftly alcertained ; crude, hard, or ſaline waters acquire a greater heat in 
boiling than fuch as are purer; and the ſame water will acquire a greater heat 
under a greater preſſure. For this laft reafon, the boiling point ſhould be fixed 
according to the decifion of the committee of the Royal Society; namely, when 
the barometer ſtands at 29,8 inches. The beſt method is to provide a veflel ſome- 
what longer than the thermometer, with a cover, and two holes in it; onè about 
an inch in diameter, for the ſteam to eſcape; and the other ſmaller, for the thermo- 
meter tube to be faſtened in it. When this is uſed, the thermometer muſt be 
faſtened in the cover, fo that the eſtimated place of the boiling point may be juſt 
above the hole. Water muſt be put in the veſſel, not ſufficient to touch the bulb 
of the thermometer when the cover ſhall be put on. The veſſel muſt then be 
covered, a thin plate of metal laid on the ſteam- hole, and the water made to boil 
by heat applied to the bottom only. The thermometer will be then ſurrounded 
with ſteam, which will raiſe its temperature to the boiling point ; and this point 
muſt be carefully marked on the tube. The following method may be more 
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convenient to pts wh are not provided with ſuch a veſſel: Wrap ſeveral folds of 
linen rags or flannel round the tube, nearly as high as the ſuppoſed boiling peint; 
hoid che ball of the thermometer in the n current 7 — ao Hom 
about two or three inches below the ſurface; pour boiling water on the rags 
three or four times, waiting a few ſeconds between each time; and wait ſome 
feconds after the laſt time of pouring on water, in order that the water may 
recover its full ſtrength of boiling, which is confiderably checked by the pour- 
ing on the rags. The place where the mercury ſtands is the boiling-water 
r | 4 n 1 x.» 24 n 
F Notwithſtanding the accurate adjuſtment of the fixed points of a thermos 
meter, yet if the tube be not truly cylindrical, or if the diviſions be not adjuſted 
to. the inequalities of its diameter, the errors at the middle, between the two 
fixed points, may amount to more than a whole degree. A ſmall error in the 
ſtanding of thermometers may be occafioned by the varying preſſure of the 
atmoſphere, which alters the capacity of the glaſs; but it never amounts to 
ſo much as the tenth part of a degree. Spherical bulbs are leaſt ſabje& to 
this. = 15 Ee: e 
Thermometers which from th egreat length of their degrees, or for any other 
reaſon, are made to take in but à ſmall part of the interval between the two 
fixed points, are uſually graduated by compariſon with a ſtandard thermo 
meter. 5 bb 55 . „ PRs . 
The very careful boiling of the mercury, as above deſeribed, is abſolutely 
neceſſary for ſuch thermometers as are to be ſealed when full; for if there were 
any air or moiſture leſt in the bulb, it would prevent the mercury in the tube 
from deſcending into the bulb, ſo that the tube would continue always full. 
Theſe thermometers are undoubtedly the beſt; but the vacuum above the mer- 


cury does not ſeem to be an indiſpenſable requiſite. If a elean dry tube be filled 


with pure boiled mercury, and a ſmall bulb be left at the top of the tube, to 
eontain common air, in order that its expanſion or condenſation, produced by 
the change in the mercuriat furface, may be inconſiderable; there will be few 
practical objections againſt ſuch a thermometer; more eſpecially if it be a ſecon- 
dary inftrument, graduated by means of a ſtandard, *"Fhere' are ſome tbermo- 
meteis made with tubes ſo very ſmall, and bulbs fo large in proportion to them, 
that they will not admit of boiling the mercury in them, but are filled with 
boiled mercury by. means of a condenfer. Theſe are neeeſſarily ef the kind 
here mentioned. £1 1 5 0 nn 9493 55 8 » 
The thermometers moſt in uſe at preſent are Fahrenheit's, Reaumur's, and 
Celſius's. In Fahrenheit's ſcale the number of degrees between the freezing and 
boiling water point is 180; the freezing point being at 32?, and the boiling 
point at 212®, both above o', or the part from which the degrees are reckone 
both ways. In Reaumur's ſcale, the number of degrees between theſe" tws: 
points 1s. 80, and the freezing point is called o*, from which the degrees are 
reckoned both ways. In Celfius's thermometer, the interval is divided inte- 
100®, and the freezing point is called o?, as in Reaumur's. To reduce theſe 
ſcales to each other, it muſt be obſerved, that one degree of Fahrenheit's is 
equal to 4 of a degree of Reaumur, and to 4 of a degree of Celſius, There- 
fore, if the number of degrees of Fahrenheit, reckoned above or below the 
freezing point, be multiplied by 4, and divided by 9, the quotient'will Sethe. 
correſponding number on Reaumur's ſcale. Or if the multiplier 5 and the 
diviſor 9 be uſed, the quotient will give the degrees of Celſius's ſcale. And, 
| „ cContrariwiſe, 
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eee is if any number of degrees, either of Reaumur or Oelſins, be mul- 
Folied by 9, and divided by 4 if of Reaumur, or by 5 if of Celſius, the quo- 
tient will give the degrees of Fchrenheit, reckoned. c eee hc 

freezing point; as the caſe may be. Ss 

IIIN is a metal of a yellowiſh- white fn n harde than had; 
- ſearcely at all ſonorous, very malleable, though not very tenacious. [Wires 
cannot be made of it; but under the hammer it is extended intoleaves, called 
tin foil, Which are about one-thouſandth of an inch thick, ande might ail be 
beaten to leſs than half that thickneſs, if the purpoſes of trade required it. The 
proceſs for making cin foil conſiſts ſimply in hammering out a number of plates of 
- this metal, laid together upon a ſmooth block, or plate of iron. The ſmalleſt 
meets are the thinneſt. Its ſpecific gravity is leſs than that of any othet malleable 


metal. Long before ignition, it melts at about the 440th; antes of Fahrenheit's 


thermometer, and by à continuance of the heat it is lowly: converted into a 
white powder-by calcination. Like lead, it is brittle when heated almoſt to 
_ #uſion, and exhibits a grained or fibrous texture, if broken by che blow of a ham- 
mer; it may alſo be granulated by agitation at the time of its tranſition from the 
1 Avid to the ſolid ſtate, The calx of tin reſiſts fuſion more ſtrongly than that of 
any other metal; from which property, it is uſeful to form an opake white enamel 
when mixed wich pure glaſs in halen The brightneſs of its ſurface hen ſcraped, 
- ons oes off by * air bubu it 1s not fuhied en cocofiqn! by 
are to the weather. Ne N in, 
wil) Concentrated vitriolic acid, alvſted. "by: heat, diſſolves J i its acight of tin, 
at the ſame time that vitriolic acid air eſcapes in great plenty. By the addition 
of water a calx of tin is precipitated. Vitriolic acid, ſlightly diluted; likewiſe 
acts upon this metal; but if much water be preſent, the ſolution does not take 
1 In the vitriolic ſolution of tin there is an actual formation, or extrication 
_— ſalphar; which renders the fluid of a brown colour whilſt it continues heated, 
but ſubſides by cooling. The tin is likewiſe precipitated in the form of a white 
Cualx by a continuance of the heat, or by long landing wich 9 - | as 
wan er affords needle· formed cryſtals by cooling. 9 
Nitrous acid and tin combine together very rapidly, \withoin the abſence, 1 of 
þ Moſt of the metal falls down in the form of a white calx, extremely dif- 
f cult of reduction; and the ſmall portion of tin which remains ſuſpended; does 
not afford cryſtals, but falls down, for the moſt part, upon the application of heat, 
to inſpiſſate the fluid. The ſtrong action of the nitrous acid upon tin produces 
a ſingular phenomenon, which is happily accounted for by the modern diſcoyecies 


in chemiſtry. | M. de Morveau“ has obſerved, that, in a ſoluion of tin by the 


nitrous acid, no elaſtic fluid was diſengaged, but dat volatile Alkali was 8 
Te alkali muſt have been produced hy the phlogiſticated aix of that part of the 
' Ditrous acid which was employed in affording pure air to caleine the tin. LE 
f 6 air muſt therefore have combined with inflammable air: but 
ther this anflammable air was afforded by a decompoſition of the water of the men- 
- truum; or whether it came from the phlogiſton of che tin, is a queſtion that muſt 
remain undetermined, until deciſive experiments have been made for the eſta- 
blichment of one or the other of 2 0 theories, eh V breſent divide the 
chemical world. 4 2152 F (43 TTY | 
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a darker colour, and ceaſes: to emit fames. - A-Alight efferveſcence takes 
with the diſengagement of a fetid inflammable gas. Marine acid ſuſpends h 
its weight of tin, and does not let it fall by zepoſe. It affords permanent cryſtals 


by cuaporation. 11 Gio amen arſenic, 1 dere undiſſolved at che bottom 
of we fluid. 0 8 


„Dpa marine — diſſolves tio very readily, and, without ſendble 3 


| efferveſcence. The ſolution itſelf does not appear to differ from the foregoing. 
Aqua regia, conſiſting of two parts nitrous and one marine acid, combines 
{ with tin with efferveſcence, and the developement of much heat. in order to 
obtain a permanent ſolution of tin in this acid, it is neceſſary to add the metal by 
ſmall portions at a time; ſo that the one portion may be entirely diſſolved —.— 
che next piece is added. Aqua regia, in this manner, diſſolves half its weight 
of tin. The ſolution is of à feddiſh brown, and in many inſtances aſſumes the 
form of a concrete gelatinous ſubſtance. The addition of water ſometimes pro- 
duces the concrete form in this ſolution, which is then of an opal colour, on ac- 
Count ot the calx of tin diffuſed through its ſubſtance. The uncertainty attending 
theſe experiments, with the ſolution of tin in aqua regia, ſeems to depend upon 
the want of a ſufficient degree of accuracy in aſcertaining the ſpecific gravities of 
the two acids which are mixed, the quantities of each, and of the -tinz; together 
with that of the water added. It is probable that the ſpontaneous aſſumꝑtion of 
che concrete ſtate depends upon water imbibed from the atmoſphere. The ſo- 
lation of tin in aqua regia is uſed by degrees to heighten the colours of cochineal, 
gum lac, and ſome other ä to a ene a0. the 
ug woollens. 10 0 2 
M. Hermſtædt * ſuccoeded i in che aftual acickfication of this metal, by xroat- 
ing it with the marine and-nitrous acids. He diſſolves pure tin in pure marine - 
acid, and boils this ſolution with nitrous acid (diſtilled from manganeſe], 
the red vapours ceaſe to appear. The fluid, which is then — is ex 
to diſtillation, until the whole of the marine and nitrous acids have been diflipated, 
The white remaining maſs is ſoluble in three parts of water, and is the acid of 
tin. A red heat converts this matter into a yellow tranſparent ſubſtance, neither 
acid nor ſoluble in unter; but i it ers both ann by a few weeks expoture 
co the air“. 
Ihe acetous acid ſcarcely acts upon tin. The operation of. ober acids upon 
this metal has been little enquired into. 
"When equal parts of an amalgam of tin and mercury, Sir a cortg6re ſabli- 
; Ante; are triturated together, and the mixture expoſed to diſtillation in à retort, 
by a very gentle heat; a colourleſs fluid firſt comes over, which is followed by 
a thick white fume, which becomes condenſed into a tranſparent liquor, called 
the fuming liquor of Libavius, on account of the copious fumes it emits when 
the veſſel that contains it is opened. On account of the conſiderable volatility, - 
of this liquid, it riſes partly in the form of flowers to the top of the bottle. in 
— which it is put; ſo that, in the courſe of ſeveral months, it becomes entirely 
cloſed. The compoſition and effects of this liquid were but imperfectiy known 
until lately, when Mr. Adet made ſeveral ingenious experiments upon it. By 
- expoſing this liquid under receivers containing dry air, over mercury, be 
that the volatile fluid aroſe, and lined the veſſel with eryſtals, when- water was 


preſent, though very few cryſtals were formed when the air was as d a9 it c | 
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| belimikeo Mellobſereeds kiGviſe;/thari when water vas added 10 the fuming 
Kqubr of Libavius fit became! ſolid, and ceaſed to emit fumes. - A. preciſe; quan- 
tiry of water is required to produce this effect in the moſt perfect manner. H 
the quantity of water be too ſmali, the liquor retains more ox leſs. of its diſpo - 
— = Ire fluid /ſtate-;\and'if it be too conſiderable, the fluidity of the water 
| —— ſeveral trĩals he found, that the due proportion of water. to be 
| — to the ſuming liquorcof Libavius was 7 t 22. A kind of ebullition, on, 
eſeupe of bubbles,: was produced during the combination ; which, on examina- 
86615 was found to ariſe from the eſcape of the ait previouſly: contained in the 
fluid water. He found likewiſe, that this. concrete fubſtance, ven rendered fluid, 
by an increaſe of temperature, was capable of diſſolving more tin, without the 
diſeng: of inſlammable air. After the concrete ſubſtance was ſaturated; 
with tin; it ould: bo longer be ſublimed, but might be made to undergo a red 
heat, during which time there was an efcape: of vapours, conſiſting; of tin com- 
bined with the marine acid; and after a ſtrong heat, the reſidue was à white calx ob. 
tin, It appeared therefore, thar-tlie liquor of Libavius, rendered concrete by. 
water, and ſaturated with din, erg ama properties eee of | 
tin in de marine acid. b ne mic A N ah i 
From theſe — Mr. Adet 3 that the 40 by ſtronger af 
finity, combines with the aerated or dephlogiſticated marine acid of the corroſiye 
foblimare wich which ir ĩs heated; that this combination contains no water; and. 
that, as it abounds with a ſubſtance of ſuch extreme volatility as that aerated. 
avid; its freezing point is very low, inſomuch chat it is babitually fluid; that the 
addition of water, in a due proportion, alters the freezing point, and: renders i 
concrete at a common temperature; and laſtly, that the flate of the marine acid 
in chis ſubſtances that which is called aerated, or dephlogiſtieated; whichris 
proved, as well from the experiments which aſcertain that ſtate in corroſive ſubli- 
mate; as from ſimilar experiments with the fuming liquor, which, as has been 
obſerved is capable of diflolving more tin without diſengaging inſlammable air: 
the! fuming liquor of Libavius has therefore the ne xclation/to the common 
ſolut ion of tin as corroſive ſoblimate has ta calomel*;- 5 2 17000 
>The reſidue, aſter:the diſtillation by which the ming liquor, of Libavius i is. 
3 comſiſts of tin combined with the marine acid, calomel, and running 
which ſublime into the roof and neck of the retort; and 7 the bottom 
is —— an amalgam of mercury and tin, covered with a ſaline combination 1 
marine acid with tin, and ſuch other metals as the tin may: haxe been adulterat 
uh. Much information may be eee e the foreg . n 2 
Mr. Adet reſpecting te phenomena produced when tin is diſſolved in aqua regia... 
Earthy ſobſtances do not appear to affect this metal in the. dry were iS - deto- 
nares very rapidly with nitre, and becomes converted into a calx, w hich partly.., 
combines wich the alkali. All the vitriolic falts are decompoſed by tin. The tin 
| becomes: calcined, and the vitriglic acid converted into ſulphut, either by the 
Rlogiſton of the metal, according to the ancient theory, or hy the, 8 
of its vitab air, aceording to the modern theory. This fulphur appears to com 
bine with the alkali or carch of the falt, with-which 4 i forms an hepar chat diſſolves 
33 ar bas a0 1603 1,070 pay: VIIa 755415 1 A1 1 sb 
lanntnwhiae in very read decompoſed. y tits, Alkaline ap inflam e air | 
are diſengaged, 1 concrete marine 1 chick in ſme, e 
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ute welembles the fuming tiquor of Libavius- he volatile alkal, or alkaline 
Fg Which eſcapes, is diſengaged by virtue of the ſuperior affinity of the cala of 

with the marine acid; at che temperature of the experiment. -The inflamma · 
ble fair, which likewiſe flies off, is 4 conſequence of the calcination of the tin, or 
| the decompoſition of che water, according to the theory which may be applied in 
the explanation. Notts ichſtanding the facility with which this metal decotmpoſez 
fat ammoniae; there is an inconvenience reſulting from its uſe which depends on 
the great füßbiftey of this metal; in conſequence of which, it cannot be-intimately. 
mixed with the ſal ammioniac; but remains fat the bottom of the veſſel in, the 
fluid ſtate, while part of the ſal ammoniac eludes its action, and isfablimed entire. 
| Tor G the 'cryſtals of the ſaline combination of copper with the nitrous acid be 
oe Sly powdered; ''moiſtened; and rolled up in tin foil, the ſalt deliqueſces,: ni. 

ous fumes are emitted, the maſs becomes hot, and ſuddenly! takes fire. In 
this experiment o the rapid tranſition of che nitrous acid to the tin, is ſuppoſed! 
to produce or develops heat enough to ſet fire to be nitrous falts; * Hint. by what 
ieular changes of ca city has not been ſhewau. Bang He; 
If ſulpbur, in powder, be added to about five times its eee melted tin, 
the two ſubſtances combine, and form a black compound, which takes fire,; 
and is mach leſs eaſily" fuſed en tin itſelf. The maſs is brictle, anch off A 
ed texture. Hi goldggh no! bois e e n et 103 77 25 
be combination of tin and ſulphur forms a compound called mt 
Which ee dr ese 45 See 2 1841 
When kin is heated: with vhoſphoricacid and«chareoal; ain etal: apprarsi 6 
be very little changed; A combination, however, en to take place for the 
ofphorus burns on the ſurfac df the metal when heated by the bios: pipe. 
Tin unites wick biſurn by fuſion; and becomes harder and more hrittſe in pro- 
portion to the quantity of ſemi metal added. With nickel it forms a-white, brit», | 
ant maſs. It cannot eaſily be united ia the direct way with arſenic, on ee 
of the volatility of xhis ſemĩi- metal; but by heating it with the combination f 
the arſehical acid and vegetable alkati, the ſalt is partly'decompoſed; and. the tin 
combining with the acid becomes converted into a brilliant brittle compound, 
of 8a plated texture. It is thought that all tin contains arſenie ; and that the 
crackling foe: which is heard upon bending pieces of tin, is produced hy his 
ie arity.” Cobalt unites with tin by fuſion; and forms a grained misture of 4 
or flightly inclining to violet. Zinc unites very well with tin, increaſing its 
hardneſs, and diminiſhingiits' ductility, in proportion as the quantity of Zinc is 
greater. This is one of-the principal additions uſed in making pewter, / whick 
conſiſts for the moſt part of tin. The beſt peter does not contain aboꝝe one: 
twentieth part of admixtureg which conſiſts cof ine, copper, biſmuth, on fuck 
other metallic ſubſtances as experience has ſhe un to be moſt condueive to the 
improvement of its bardneſs and colour. The inferior forts: of peuiet, more 
4 75 thoſe uſed abroad, contain much lead, have a blueiſn colour, and are 
The tin uſually met with in commerce in this country, has no ad mixture 
impair its purity, en cept ſuch as may accidentally elude tie workmen: at the 
mee e tin met wich in fofeigu countries: is ſo much debaſed bythe. 
dealers in that article, eſpecially the Dutch, that pewter and tin arg :confidered. 
abroad as the ſame ſubſtance”. Regulus of:antimony farms-awvery:brictle, hard 
mixture with pigs r ſpecific: gravity: of which is leisthan ore: have en de>14 
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ore, which contains more of iron than-tun—and! the tin- ſtone, vulgarly 
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rate ly taken. Wolfram fuſed with twice its - weight of tin affords a »brown 15 


ſpungy calx which is ſome what ductile.. 2 3811114 47 this 5 25 
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Ti is ſcarcely , eyer found native. Native tin may be analyſed in the, * 


way, by the application of nitrobs acid, Which calcines the tin, and diſſolves 
che other metals it may contain. One hundred and forty grains af the waſhed 


and dried calx are equivalent to one hundred grains of metallic tin. The me- 
tallie ad mixtures may be ſeparated from the nitrous acid, by methods adapted 


: to their reſpective properties 93 which g may be eaſily gathered from what has 


been obſerved in the humid analyſis of the metals before treated off. 
The caleiform ortes of tin are — tin ſpar, which is generally of a whitiſh or 
gray colour, ſometimes greeniſh or yellowiſh, ſemi-traoparent, and cryſtallized : 
in à pyramidal form, or irregularly—opake' brown or black tin ore, eryſtarx 
lized aud embodied in quartz, fluor, or mica, or mixed with white and yellow 
pyrites; theſe otres contain a mixture of iron — the reddiſh · yellow, or — 
load: ſtones, which contain ſtill leſs tin. See OxES Or TI.. 
It was formerly ſuppoſed that tin was frequently mineralized by! arſenig; but 
it is now admitted, that che arſenic which may be contained in tin is afforded 
by the matrix. The ſcarcity of ſulphureous tin ores was likewiſe conudered, 
till lately, as a very ſüngular fact, on account of the facility with which that 
ſubſtance unites to tin: ſuch combinations however have ſince been found. 
The native aurum muſivum, from Siberia, is of this kind: and a very conſider- 
able vein of tin in combination with ſulphur, and zn admixture of copper and 
iron, has been found in Cornwall“. The analyſis of tin ores in the humid 
way is an object of ſome difficulty; becauſe tbey ate not acted upon effectnally 
either by the vitriolic, nitrous, or marine acids, or by an aqua regia. The me · 
thod of Bergman is as follows: The ore muſt be reduced to a very ſubtle pow - 
der by levigation and elutriation- This laſt proceſs conſiſts in agitating any 
poder in Water, which is heavy enough to ſink in that fluid. The particles 
will be reſiſted in their defcent, according to the ſurfaces they oppoſe againſt the 
fluid! It is ſcarcely neceſſary to obſerve, that a larger body preſents a leſs ſur- 
face to be refiſted, than the ſame body would oppoſe if it were divided into 
parts. For this reaſon,” when a poder conſiſting of particles of the fame den · 
firy, but different magnitudes, is agitated in a ſlighter fluid, the largeſt pieces 
come firſt to the bottom: and hence the method of elutriation enables us to als 
ort the various particles of a powder according to their magnitudes, by firſt 
agitating the fluid; and ſuceeſſivehy decanting it into different veſſels. Thus, 
for example, if the water be decanted five ſeconds after the agitation, it will 
leave 4 powder behind it; if it be again decanted at the end of five feconds 


and, by a third decantation, à ffill more ſubtile powder will be obtained. This 
is the method applied in the preparation of the white calx of tin, called putty, 
and üſed for poliſhing fine metallic ſpeeulume, and the object lenſes of tele- 
ſcopes ; and in this way che tin ore to be analyſed may be reduced to a very 
ſubtile powder, by levigating and again waſhing the coarſe reſidue which fublides | 

ee "Magellan's Croatedt, p. 637. The contents of one ſpecimen. were 30 parts ſulphur, 
n tin 43 copper, a in and g Rong maEiVI. 2 HL 297, 


more, the ſecond veſſel wilt contain a much finer powder than 'the- foregoing; 
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PF wantings: becauſe! ata 
well obtained byifuffering 2 ſufficient time before it is . 
canted off at firſt. To the very ſubtile poder bf tin dre, Thus afforded, a 
Adantity of concentrated vitriolic acid muſt be added, and kept in a ſtrong di- 
geſting hear for ſeveral hours. A ſmall portion of concentrated marine acid 
muſt he poured into this when cold. A ſtrong efferveſcence takes place with 
conſiderable heat, and the eſcape: of marine acid air, which has been deprived 
of its water by the witriolic: acid. Aſter the expiration of an hour: or, two, 
ſome water muſt be added, and the clear liquor decanted. The ſame operation 
muſt be repeated with the reſiduum, until the acids can diſſolye no more and 
nothing will then remain but the | tony: matrix. The ſolution, when precipi- 
tated by means of ꝑnild alkali, will afford 100 grains of metallic tin for each 
2192's ins of precipitate,” when waſhed and- dried. If the precipitate do not 
of pure tin, but contain copper or iron, it muſt be calcined for an hour 
= a ee heat; then digeſted in nitrous acid, which will doo up the en 
N afte rwards in marine acid, which will diflolve che ren ns . t 
In the dry way, after; pulverization, and ſeparation of abs flony: matter by. 
wathing, the tin ores may be haſtily fuſed with twice their weight of a/ mixture 
of pitch and calcined borax, in a crucible lined with charcoal, and covered; 
or the ore may be mixed with twice its weight of tattar, one part of black flux, 
and half a part of refin. | This mixture being then divided into three parts, 
each part muſt be ſucceſſively projected into a crucible ignited to whiteneſs, 
which muſt be immediately nin eden the rene in ceales 0 
flame. ds 145 1134414 N wh £3 4* kj 
The operation of reducing tin ores e large way, igcomduced.: upon Sth 
nciples. When impure; they are cleanſed from foreign admixtures, ray ſort- 
— poùnding, and waſhing: A flight previous roaſting renders the ſton (A 
more friable; and when arſenic is contained in the matrix, it is driven o 4 
ſtrong heat, continued for a ſhort time; the ore being frequently e to 
prevent its running together by fuſion. In the ſmelting of the ore, care is taken a 
to add a larger quantity of fuel than is uſual in the reviving: of other metals; 
and to avoid a- greater heat than is neceſſary to reduce the ore, in order that; che | 
loſs by calcination may be prevented as much as:poſlible;. See Oa us, p- 609. 
Tin is a metal which, as. far as our preſent inf nion ertende, is. got very 
much diffuſed. It is found in Bohemia and Saxony, and on the. iſland of Ma- 
lacca in the Eaſt Indies. But the largeſt quantities, at leaſt ſon the Eur 
eonſumption, are found in England; particularly in the county: of Cornwall 
This iſland has been famous for its tin mines from the remoteſt periods of h 
— and would not, probably, have been frequented by the —— Phrenicing 
tors, if they had not been attracted. hither, by the great plenty ol tin with 
it abounds. Several etymologiſts/ have endeavoured to ſhew, that the 
| —— Britain ĩs derived from a word common to the Syrian and Chald 
languages, denoting tin; but on this no great ſtreſs can be laid. 
The uſes of tin are very numerous, and ſo well 8 — be ang 
need be pointed. ut. Several of them have been already TS 
tinning of iron and copper, the ſilvering of looking-glafles, ee 5 e „ 
of a great variety af veſſels and nenkls ior. domeſtic aut other WAGs, ef mpg 
the: advantages derived from this metal. 
_ -+ TINCAL// -Crude:boraxy/asig- is imported hom the Eaſt Indies in yellow 
. grealy cryſtals, is called tincal. Its origin » " fuck 
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manner byrttsuellers, that philoſophical enquiries ſeemed to have given then! 

Aitrle credit. io Foriſevetal authentic accounts, ſee: the article Boa. Mr. Hoe- 
fer ho aſeertained the 1 of- — _— lakes 3 | 
cany, publiſhed an expreſs treatiſe. on this ſubject ĩn the year 1778. which I have 
not ſeen, but of Which ſhort extract ia given in the Journal de Phyſique: for 
June 1% Several of his narratives xeſpeRting its origin agree with choſe in- : 
lerted in the article laſt referred to. | He; mentions as a fact, that the Thibetians 
draus off the waters of certain lakes, for the purpaſe of: obtaining the, /eryfia,s 
-which-are found among the mud at the bottom, and that this mud emits danger 
-ous and very cauſtic enhalat ions. unn rk n ann H 
One hundred pounds of crude borax from India afford eighty pounds of the 
refined fort; . The impute ſalt is very difficult of ſulution. Double the weight 

ol hot water is added to a given weight of the ſalt, ama aſterwards : dæcanted off. 
Alike quantity of hot water is again added, and theſe equal additſons 6k Wa- 
ter and decantations are repeatedly made for eight or ten limes before the whole gf 
che ſaline matter is extracted. By this means eight or ten-eryftallizations; of borax 
roobraned, -which Jifier- from. each other 8 «³ V:; Ä 
weight. After the crude borax is thus deprived of the foreign earthy and-flony 
matters, it is difpoſed for: ſolution GREY it in its .in weight of hot wa- 
ter during eight days. I ſuppoſe of courſe that water is to be added to ſupply. 
the loſs by evaporation during this time. Each ſolution is then ꝓoured boiling 
got: through a wollen ſtrainer ſupported on braſs. wire work. The firſt ſolutions 
are made ſlowly, and are-reddiſh. The latter are ſcarcely coloured, and require 
leſs time. The hot liquor is then poured very hot into a — way gy the 
fotin of a very large crucible, in which it is evaporated by-a flow. fire. It is 
then ſet aſide, ſurrounded: with a large quantity of finely minced ſtraw /; a Mοj,!⁰ 
cover faced with lead is placed on it, and the whole is covered up with mats 
and cloths. Theſe precautions keep the fluid hot a long time, and facilitate the 
ſeparation of foreign matters as well as the regularity of the cryſtallization, This 
lait operation continues twenty days, after which the borax is taken out in fine 
.ciyſtals for the marke. along ola: ant g 

IINCTURES or VEGETABLE AND ANIMAL SUBSTANCES» i: Many. medic... 

nal preparations are called tinctures, becauſe they are made by digeſting certain 


5 vegetable and animal ſubſtances in ſpirit: of wine, to which tbey communicate 
N | different colours according to their nature. $635 310% e i Heide Hir ne 
Some of theſe tinctures are made with one vegetable or animal ſubſtance only. 
"Theſe are called ſimple tiuctures, and they are diſtinguiſhed hy the name of the 
vegetable or animal matter employed; ſuch are the uinctures of myrrh, of ales, 
of ſaffron, of caſtor, and many others. G HarHot g mai aninaiz ach ode 
Others contain a greater or leſs number of different vegetable and animal f b 
Narices,' which are digeſted in ſpirit of wine, according to the ſevetal receipts. 
Theſe have the general name of compound tinctures, and are alſo Ading sieg Va 
by che names of their particular authors ane qualities: mag nieds gun ne 
N beſe ſeveral tinctures are rather objects of pbarmacy than of chæmiſtry. Mac- 
quer makes the following general obſervatians upon ibem * 
Firſt, as vegetables and animals are compoſed, of ſeveral principles which are 
not all ſoluble, or not equally ſoluble in ſpirit of wine, we cannot conſider ſpiri- 
tuoos rinctures as complete extracts of the vegetable and animal ſubſtances em- 
played in thew preparation” 9:1; 114 ei Mila ood i lige 2 
% 105 + 3 | £3 ” 5 * . dly, 
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oy Secondly mne principles of thoſe ſubſtances) upon which ſpitit/of wine can 
e efſentiaFoils, and others of the ſame nature; reſins, iproperlyiſe en 

any oils that are in a ſaponaceous ſtate, and ſoluble in water by means of ſome. 
faline matter; acids; and laſtly, ſeweral kinds of neutral ſalts. And che principles 5 
which ſpitit of wine cannot diſſolve directly, are ſweet oils and dily concretions 
that are not volatile nor ſaline; ſubſtances purely gelarinous and gummy x ;carthy 
matters not ſaline notflablein: water; and laſtly, mary neutral fairs; which are 
inſoluble” in ſpiriv-of wine, che various kinds of which have not jet been deter. 
mined. San ih nne 0133 ad 3.78 TT li gt Dat 107 een 15 

Thirdty, many of the vegetable and animal principles that are eſſentially inſo- 
luble in {pirir- of vines particularly. gums, Firn neutral falts, are ſoläbl in 
waters ? 

9 Fourthly,. fromthe lefeableiracions we may. perceive, that dinshnes dark, 22 | 
the ſame vegetable or animal ſubſtance muſt differ conſiderably, according; to the 
ſtate of dryneſs of theſe ſubſtances, and the dephlegmation of ſpirit: of wine em 

ployed: For a tiocture made from moiſt plants, and with a weak: ſpirit. of wine, 
e contain ſome gummy and ſaline principles, which could not be contained 
in a tincture made with che pup ere dried and Alpi of wine perfectly: 
re&ified/! 183 4 ir 812 21:93 013-19 ti! 117 1 2 2 

Fiſthiy, 148 many; chemical experimengs ſhew chat Gbaaces naturally infoluble- 
in any certain menſtruum, may be rendered ſoluble in that menſttuum by: ſome 
other. intermediate ſubſtance:; and as amongſt the vegetable and animal prinei· 
ples, ſome ſuch intermediate ſubſtances may exiſt; it caunot therefore be aſfirmed, 
that ſpitituous tiactures contain no 9 theſe principles than ſuch as are 
naturally ſoluble in ſpirit of wine; but it ſeems more probable that they contain 
ather principles. As this ſubject has not been ſufhciently examined, it is impoſe 
ple to ſpeaks upon it in any other than a vague and general manner. 
FINNING o coe AND or ion. Tinning is an eee which a+ 


very thin layer of tin is applied to the ſurface of ſome metals, and eſpecially of. 


er and of iron. | The methods of tinning theſe two metals are different. 


Copper is tinned after it has been formed i into: Utenſils, and by the copper: ſmiths '2 


who form theſe utenſils. The tinning of iron is performed upon chin plates of 
iron, ite articular —— A Ui I e ar in me otlſer 
Places. 3 Lye 113 4 i 1188214 LETS 
aber for tioning, of EE —_ iron are  fharhded; firſt, on 4 
facility wich which tin unites with theſe metals, which is fo great, that when — 1 
of theſe metals is tinned; the tin only requires to be melted; and the others n- 


which it is te be applied do not. Nevertheleſs, the tin incorporates: with theſe” 
metals  diflolves in ſome meaſure their ſurface, and eie ol alloy, at leaſt. 


when the tinning is well performed. > le e fo 


Secondly; che foundation of all the parts =; the operation uſed to make the 
tianigg ſucceed is, that metals cannot 2 E unite with each other but when 
hey are iu a metallic: ſtate; and that t y cannot, unite. with au ;carchy, ART 
not even with their own carchivy algen ud 502-30 ien dt 

Hence the whole art oftinning conſiſts in employing KAR Ie e the ſurſace 4 


which. hall be very cleang:imetallic) anct not covered with an aſfhes oricalxtot; tin, . 


to the l face of iron or of copper. which maſt allo heres; clean, and free from ali 
ſt or cal uns «af 8100103 iis 35 
| "T0 attaitt theſe iuvpoſesahe inthe ALE 15 the ſurface, of copper..: 
is e altered merely by the ation of. air the nn in. 


. 510352 


- 
- 


of any veſſel ſerape/irs Gees ein wei base un It de clean and bright; 
| he th fan Bey epi pon kindled coals, and beat it to a certain d 1 
as bon 872 is hot they rob it th pireh; and then apply the melted tin, which 
they ſpread upon the ſurface of che copper by means of hards, or balls of Hax. 
Pure tin is _ „ for this — 2 but generally two Pat e are alliyed 
* Une ttt f +4 i RAR ARTY. :; 
be pitch Ws in 50 ration is quite een beeaufe che: des of heat 
to the copper is fufficient to calcine its ſurface in ſome meaſure; and this 
Ke ee nur fight, would prevent the perfect adheſion of the tin. This 
Hem prevents alſd the flight calcination which would happen on the ſurface of 
ROWS or revives the imall particles of calx ne are formed e eng * 
"When plates ef tron are to be deb; beym * perky! well \elcanikd, = 
Fhich is done by ſcouring chem with fand, and ſteeping them ſome time in an 
= liquor: then they ars to be wiped, and dried quickly and perfectly. Laftly, 
chey are to be plunged vertically into a veſſel containing melted tin, the ſurface 
which is covered with fat and pitch. Theſe fat ſubſtances covering the ſurface 
. tin prevent its calcination, by which its adheſion to the iron would be im- 
os and alſo render the ſurface of the iron, while it paſſes; through them, 


to receive the tin. By thus plut ing plates of itos dor melted tir iber e 
"covered over with foie Aired eue UT DIS CHISHIOTY Sd 


Sy Pe... artimoniac is alſo uſed ſucceſsfully in the tinning * and copper, and 
_ for the ſame reaſon. The acid of this falrperfe&ly cleans the ſurface of the 
2 Sto be tinned; and the oily matter, or peitiapstie inflammable air of the alkali 
contained in fal ammoniac, prevents the calcination. Thus by heating theſe me- 


tals to 4 certain degree, and * chem wich al amnoniac, the tin e 
* immediately aſterwards. een eee ener 


+ 


bene tnning e great bare by che POSE but does not appear 
to be in any reſpect do an ingenious contriver. Thus iron tacks, which 
Cannot be . tinned in à bath, are eaſily covered with that material by 
including — 8 with a due proportion of tin ere a el 
"te, and a: them while heating and cooling. „ eee 
Fbe a received from tinning are very conſiderable. As uin ie a ſoft 
and fuſible 2 veſſels formed of it alone would not have fufficient ſtrength 
und hardneſs to keep their hape in common uſe, and would alſo be liable to be 
melted with a ſmall heat: but when it is applied to the ſurface of hard and diffi- 
cultly fufible metals, as copper and iron, many veſſels may be fabricated which 
© have the advantage of being preſerved by means of the tin from ruſt, to which 
= the copper and irom are very ſubject. It has been nevertheleſs juſtly alleged, chat 
copper veſſels are not perfectly prevented from ruſt or verdigriſe by 8 2 
' this fault is fo much more i oe. as tinned copper veſſels are uſed in t 
Paration of food.” Theſe veflels, therefore, even when tinned, ought'not to . 
employed for this purpoſe? eſpecially as tin itſelf is ſuſpected of being hurtful to 
* health, Ber Marg — that arlenie in 2 in x alchoft all 7 ; and 


M. ee 1 is: in his Memoirs on Zine (New. de FA. des 


1 — 1742) to ſu Akute that ſen metal i in place of lead and tin, for the tin- 
ning 
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of iron and coppet vellels, The greater hardneſs of che ain, iti „ 
— render it leſs liable to be worn; and the dangerous effects. | Kalke | 
would be avoided. But whether it might not be recen 11 8 inconve- 
niences muſt be ſubmitted to further experiencgeGG. 17 Feed de 
F For the tinning of looking: glaſſes, ſee e Ah. FIRE 
The tinning of pins has been the object of a dents png n A 
wy Mr: Gadolin. In the Journal de Phyſique for May and June 1769, . ae 
à tfanſlation of his Memoir by Dolfuſs, of which the following i is an ab 
It is a generally admitted fact, that copper diſſolved | in any acid whatever is 1. | 
ways totally precipitated by the addition of tin. The experiment of Whitening 
pins ſhews nevertheleſs that tin is really precipitated in the metallic form by 
copper, if both be boiled in a ſolution of tartar. Mr. Gadolin, in the preſence. of 
Mr: Gahnn, found that the remaining fluid coatained no fer whence theſe 
chemiſts concladed, [that the precipitation muſt be effected in ſome way different: 
from that of the ee elective amuaktios. He therefore inſtituted . 
ing experiments: 
. A leaf of tin was koot ſome Aye a e ol half. a.lob of cream: ok 
tartar, after which it was found to have-loſt-0,005 loth of its weight. A plate of 
copper, by di for ſix hours in the fluid, after the tin was taken out, loſt 
o. Oοο loth of its weight, but was not viſibly altered, excepting that its Furfate | 
Was Mlightly calcined; The folution was then boiled with poliſhed. iron, and. both 
the tin; and the copper were -precipitated on the iron. 2. The reſults were nearly 
the ſame when acid of tartar was uſed inſtead of the cream of tartar. 3. To a 
ſolution of tin in aqua regia, ſoluble tartar was added 2 the tin fell down in com- 
bination with the acid of tartar. - Of this-precipitate, firſt edulcorated and dried, 
| half a loaf was boiled with water and a poliſhed copper- plate for three hours. 


No remarkable change happened to the copper. 4. The laſt experiment was 


| with one tenth of a loth of the precipitate, and o, oy loth of cryſtallized 
acid of tartar. The reſult was as before. 5. Tin foil was then added along wich 
the poliſhed copper in the laſt· mentioned ſolution. Aſter three hours. boiling the _ 
copper became covered with a pellicle of tin, which was rather dull, and had in- 
creaſed in weight o, ooo loth. The tin loſt o, ot loth. 6. One tenth of a 
of the precipitate Nꝰ 3, was boiled for three hours on a plate of copper, with t 
addition of tin foil. The tin became of a blackiſh yellow dull colour, with imo 
loſs of '0,0009 loth; but the copper was not at all changed. 8. The laſt- men- 
| tioned experiment was made, with the addition of half a loth of cream of tartar 
to the ſolution. The tin loſt o, ooog loth of its weight; the copper became co- 
vered with a very flight pellicle, and had loſt, 0,0004- of its weight. g. Half a 
"4Joth- of cream of tartar, diſſolved in water, was boiled with leaves of tin and a 
plate of poliſhed copper. The copper became covered with a pellicle of tin, and 
had gained i in weight o, oho loth. The tin had loſt o, oo loth. 10. One fixth 
of a loth of cryſtallized acid of tartar was diſſalved: in water, and boiled with 
leaves of tin and poliſhed copper for three hours: the tin loſt 0,0004 loth; but 
the copper was not changed either in colour or weight. 11. To the la men- - 


4 —9———— > = able alkali was added, ſufcienr to ſaturate che 
tartar. * A plate of cop aves of tin were added, and the whole 
boiled a little. The an rl added lot o, 005 loth o fits weight, The copper was 

covered with a pellicle of tin, but did not acquire any perceptible increaſe of 
"yeight/ 12. 6 Cn of cream of: tartar. was, Nee in water, and/ſarurated 
WET $7 1 3 LAG 2 1087 36 IEG + 3&3 . 4 Wenne bY EOS ey 
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mich vogerable alkali, In this olvrion leaves of tin and poliſhed, eee 
O 


bailed for three hours, at the end of which time the copper was not changed, bu 
the tin had loſt o, Oo 14 of its weight, A few drops of ſolution of the acid af tar- 
tar were then added, and the boiling repeated. The copper became covered with 
tin. 13. Two thirds of a leth of cream of. tartar were diſſolved in water, and 
boiled with a plate of . copper, the ſurface of which was covered with a 
flight pellicle of tin: the capper had loſt by that means 0,0062 lath of its weight, 
in the form of a detached ſcoria. One part was diſſolved, and the reſt lay at the 
bottom of the phial. Into this ſoliition a plate of poliſhed copper was put, with 
leaves of tin. After three hours the tin and the copper were found covered. with a 
black thick cruſt, which might have been ſcaled oft, - The tin had loft 0,007 loth. 
of its. weight by this opefation. But the copper had loſt ngthing, and; was co- 
vered with an unequal tarniſhed film of tin, On thole parts, from which che black 
pellicle was removed, a flight ſcale of tin might be perceived. 14. Two: thirds. 
of a loth of cream of tartar were diſſolved in water, and to this were added 9,005: 
loth of calx of copper, precipitated from blue vitriol by vegetable alkali. After 
having boiled in this ſolution a piece of tin in leaves and poliſhed copper for the 
ſpace of three hours, the tin became covered with an entire cruſt, but detached. as 
in the laſt experiment. After the ſeparation of this cruſt, the tin weighed 0,007.1. 
loth lefs than before. The copper was covered with a blackiſh pellicle, and had 
gained 0,004 loth of weight. 15. One ſixteenth of a loth of cryſtallized acid of 
tartar, and 0,0028. loth of precipuated calx of copper. In this ſolution à plate of 
poliſhed copper and tin in leaves were boiled for three hours. It was then found 
that the tin, cleared of its black cruſt; had loſt '0,0056 loth. The copper, which. 
was covered with a black pellicle not Ve gained o, oo loth. 16. In 
a ſolution of one ſixth of a loth of cryſtallized acid of tartar in water, a piece of iron 
was boiled daring half an hour, and loſt o, oo by ſolution. Into this clear ſo- 
lution a piece of poliſhed copper and leaves of tin were put, and boiled for three 
hours, The copper became covered with a bright pellicle of tin, without any 
remarkable acquilition of weight. The tin bad loſt 00004 loth. 


-* "The reaſoning of Mr. Gadolin on theſe experiments is premiſed by two. 
obſervations: 1. That in all calcination, of metals, a.common, ſubſtance unites, 
with and becomes a component part of the calx, which to avoid reference to every 
theory he calls the calcining matter. 2. That a metal is calcinable in different 
degrees, and is diſpoſed to combine with a grearer portion of caleining matter, 
ox to part with ſome. of that which it already holds, accordingly as that quantity, 
15 Tels or greater, He then proceeds to infer, 
That copper can never ſeparate metallic tin from a ſolution of tin in tartar, or 
its acid, if metallic tin itſelf be not at the ſame time prefent.. t. 
That the ſolution of tin is made in the acid of tartar by a calcination BE 
metal; that the copper tends to attract and combine with the diflolved metal, 
but cannot ſeparate it from the calcined; matter; but that the calcining matter 


having a tendency to unite with the metallic tin already preſent in the maſs, is by 
this, means ſohcited to quit the diſſolved tin, which it does in part. The conſe- 


quences, that a {mall portion of the tin combines. with the copper in the metallic. | 

fate, and another. portion of tin is taken up, accurately ſufficient to ſet the ſeveral 
, Ger ARTS ENT RO par amor. 

This precipitation does not take place when the acid of tartar predotainares 


f 1 * . i : „ - F F274 ” . * 1 . LS p 7 . $0 %}.# . 17 4 8 14 
_ greatly, and ſtill lels if che ſplurĩon be ſaturated with a calx of tin in a. higher fate 
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A f the acid is ſtill more effectual, if the calx of copper be previ- 
oufly diſſolved in it. And in this caſe the metallic copper preſented is covered 
with a dirty pelliele. In thefe experiments (13, 14, 15) the metals previouſly 
diſſolved are precipitated in the metallic ſtate. And henee it is ſeen that thoſe 
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ricularly this 1a. The Baron de'Gedda on this occafion made ſeveral experi- 
ments, Which led to a cloſer inveſtigation on the part of Profeſſor Gadelin 
The Baron whitened copper by beiliag it with tartar and tin. He alſe tt 


alum and common ſalt, together and 1 Fhe alum anfwered parti 
culatly well. His remarks on the theory of the Profeſſor were, in ſhort, that the 
ſubject did not appear to be futheiently mature to admit of a clear explanation, 
particularly as the effect is attributed to a ſimple attraction, and ought:to-ſucceed 
with an addition of iron, after taking out the metallic tin, Which he tried in variqus 
e r ddr 
in his fecond : ſet of experiments, M. Gadolin news more ſtrongly that the 

copper need not be acted on by the acid in the proceſs, by repesting the expe- 


riments with cream of tartar, tin, and à piece of fine gold. The gold was well 
tinned, though the acid of tartan had aſſurediy no action en it. 
With regard to the precipitation of the tin upon the copper by the addition of 
iron, after the leaves of tin were taken out, he did not infeed/ find it take place ih 
trials with the acid of tartar, which he attributed to the flight action of this acid. 
And accordingly he found that it ſucceeded when tin and alum were boiled toge- 
ther; the tin then taken out, and a plate of copper boiled id the ſolution, wWirn a 
few filings of iron. The iron was ſtrongly a&ed on, and the copper in à few 
minds reren with x tee... OE 
The following experiments tend alſo to throw further light on the ſubject, 
One part of tin in leaves was added to two parts of vitriol of copper difſolved in 
water. The mixture was kept in a cloſe phial for ſeveral days, i moderate wr 5 
and occaſionally agitated; After ſome days the green colour had gifappeared, the 
copper had fallen down, and the ſolution by the teſt of volatile alkali” gave an 
abrindant precipitate of cabx of tin, Be nd trace of 6oppet. OF als wetiolic tb 
lütion of tin one part was added to à Plate of copper ahd leaves'of tin 5, 4 ſecond 
part was added to a plate of coppet and another of iron; and the third was added 
to a plate of copper alone, Thele three mixtures, in ſeparace plats, quite full and 
well cloſed, were kept in a moderate heat for ſome hours; after Which the co 
in the firſt was found to be covered 22 an even poliſhed pellicle of tin, hut a 
| 15 6 E 2 N little 
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hute gull.z In the ſecond the copper was allo Uphed, but leg un- 
ormly; and the iron bon Jes where well e In the third the Sp Was 
not at all changed. 15 
The 0 in the firſt ſet of experiments, which contained co per, and were 
. 45 operation, were rendered fit for the yy by fi . precipitating . 
the copper b nn with tin. The ſame effect tool Place with the e 
ution of 5 contaminated with copper. 
| »» Unequal, proportions of tartar, alum, and common. falt, are uled in the arts FR 
whitening copper. When a IgE and ſhining ſurface is required rather than 
an high degree of whiteneſs, the ſolution of tartar is to be preferred.” The ſolution 
of alum gives merely an exquiſite whiteneſs, and is to be preferred where a clear 
dead white, as it is called, is wanted. Tartar and common falt are added to di- 
miniſh the appearance of want of poliſh the ſolution of alum gives to the blanched 
metal. Gadolin found that a mixture of one part of white tartar. or cream of 
tartar, two of alum, and two of common ſalt, is the moſt weetul ſalyent for this 
purpoſe, and very well calculated to ſucceed. 

- TOBACCO (Petum, Nicotiana, herba medicea, &c.) was firſt diſcovered in 
the iſland Tobago; brought into Europe in the year 1559 or 1560, by Mr. 
Nicot the French ambaſſador in Portugal, and preſented to queen Catherine de 
Medieis. It is now become the object of very extenſive manufactures, and cul- 
tivated in large quantity by the European colonies in America, as alſo in ſome 
parts of Europe. There are different ſpecies of the plant, and great differences. 
Alſo in the qualities of one-ſpecies according to the foil and climate: till further 
differences are occaſioned in the prepared tobaccos and ſnuffs from the manner 
of preparation, and the additions made uſe of for ne 1 fla- 
your, & G. | 

The leaves of this plant, taken internally, prove virulently emetic,” c 
pe narcotic : even in the common forms in which they are employed in ſuch 
immenſe quantities, they. generally at firſt diſorder the conſtitution, till babitual 
uſe; which ſubdues many noxious things, has rendered them perhaps innocent, 
and perhaps even neceſſary. Diſtilled. in a retort without addition, thi ey Field 
actid empyreumatic oil, which has been, found from repeated ok to, 

- Poiſonous: to ſundry animals: it is probably on this oil that the” effects of it 
__ of ao depend, for when the plant is ſet on fire, its native quis, 
Are 
| Tobacco loſes its virulence by long coction in water, though. all the active 
parts of the herb are extracted by the water; yet the extract left upon evapo- 
rating the liquor, taken in doſes of four or five grains, proves mildly, Efient 
and anodyne, and is faid to be of great ſervice in diſorders of the breaſt, , the: 
the coction is continued, a ſuitable quantity of water being adde for; that 
7 the milder is the extract. | 
Neumann analyſed three ſorts of tobacco, the American caniſter tobacco, the: 
Dutch leaf, and the dried leaves of our own. growth. An ounce of the caniſter, 
reared; firſt with water, ga ve four Wen 5 Guns of 5 0 the lame e vane 
ity. of the Dutch, four, drams.;..of our own, four drachs fity grains. rom: 


the reſiduum of the firſt, rectified ſpirit extracted th th ürty grains z om that of Fo 

ſecond, hxty ; and from, that of the third, thirty. An ounce of the, can nſter 
| Fort, treated firſt with rectified. ſpirit, yielded one dram thirty grains ; the at de 
quantity of the Dutch, two drams twenty. Sn 6, 0p and an ounce of Ours, two 
HS; thirty grains, From the refiduum of the firſt, water cxtrafted. three 


drams 8 


r „ a. 


drams thirty grains; from that of che ſecond, two drams forty grains; of the 
1 ae rc wig "the b indiffo ifo Hole en r matter am amouiited ein a 
periments to TAR drams. ; 9-689, QOU:I07 DOE? ae 
The ſpirituous extracts made from all the 8 were ſtronger chan che watry 
that' of the caniſter ſort was notably pungent on the tongue; of the Dutch, — 
bitteriſh, without any acrimony 3 the f irituous extract of ours tuſted ſome what 
pungent, but the watry only bitter. The ſpiritudus exifacts of all the forts are 
f a fine green colour, the h a.yellowiſt brown.” The diſtilled Waters and 
hot have no taſte or ſmell bn, however, pretends that the diſtilled water, 
elpecially if drawn from "the juice of the herb, will occaſion e 15 7 8 
to the quantity of an ounce or two. IR He PORT | 
TOPAZ. See Pxtctovs Stones, No. 3 £ 
-, TOPHI. Duckſtein of the Germans, Pori. Kirwan WO at theſe differ an NE 
ws calcareous ſtalackites, not only in ſhape, but principally in chis, chat they have | 
en formed by a gradual depoſition of earths, chiefly of the calcareous kind, 
barely diffuſed through water itſelf, and not in air. Hence ey" are of a lofe w_ 
porous texture, and of the ſame colour as the ſtalactites. 
Tbe word tophi is alſo uſed as ſynonymous with tufa or traafs, which oY hol 
. 9 product. Great heaps of tufa, or tophi, are found in Italy, forming Various 
hills, and covering large tracts of land, from whence it is cut and carried for 
making the walls, vaults, and upper ceilings of houſes; it is à very ſoft kind of 
ſtone, extremely advantageous for theſe purpoſes, on account of its ſmall weight, 
and being eaſily cut into any form. The inhabitants of Umbria and other parts 
of Italy, dig with very little labour various ſubterraneous corridores and large | 
excayations under earth, where they keep wines and — provilunsqane tree 1 
from the irregularities and exceſſes o temperature. iq 
TORREEFACITIION. This name is given to a kind of calcinationaty which 
ores are deprived of the volatile mineralifing ſubſtances, the ſulphur atd-arfenic - 
which they. contain. It is alſo applied to ſignify the roaſting of ſomes Pharma- 
ceutical preparations. Thus, for inſtance, we ſay torrefied rhubarb, $0202; 
Ef TORSTEN. An iron ore of a bright blueifh black, or yellowiſh gray colour, 
and fibrous texture, ſhews a red trace when ſcratched, and-is weakly _— 
RE calcination. / According to. Kinman, it is lels dephlogiſticated tha he- 
matites. _ | 97 2UGHQtoyg 
UC HS TONE. "The black bafittes is uſed for examining the precit 
metals by the tonch, and is commonly diſtinguiſhed by 1 this name. n Aar. 


*OURMALIN. See PRECIOUS tg. No. 11. L 580 
IAA See TARRAS. 1 BUR 91S C126 2001 10 229 
5 TRAGACAS TH GUM. See Guts. | 40h ad, node . mw Sans! I 
*"TRANSMU" ATION, See Miz 1» 9) 07, DIE 2f DOE: 21 DOOR; DAG 


"RAPP." A dark gray or black ſtone, generally inveſted wich 6 Sintern 
_cruſt, and cryſtallized in _ e triangular or polyangular columns, is called 
baſaltes; that which is irregular, or breaks in large thick ſquare pieces, is called 
trapp, from its reſemblance to ftairs, of which trap is the Swediſh name © Their 
conſtituent rinciples 7 and relation to acids and fluxes are exactly theſſame-!/Fhe 
texture of this ſtone is either coarſe, rough, and diſtinct, or = and indiſcern- 
"ble. This latter fort is often reddilh; it is always opale, and moulders by ex- 
polure to the air; ſome ſpecimens give fire with ſteel very difficaltly, th bivis- 
always very com pact; ſometimes it is ſprinkled over with: a fe, minute ining, 
ORE its. ſpecific e is 3,000. | zen e 909 To: Fang. 
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When heated red hot, and 8 in watef, it becomes by FEMA, 25 
1 it molts per ſe in a ſtrong heat into a TOs flag. Bor 
alto diffolves it in fuſion; woe wagons aro DEE entirely. | » 
TRIP. See FrIPOLE: l | 10 „ 
TRIPOLI EAKT H. See Deng rewe 7 
_ 26 PRIFORIUME» A vefſel generally made of glaſs, ved tor A ſeparation of 
liquors of different denſities, as oil and water. Its largeſt diameter is the middle, 
and it terminates with” an aperture at each of the two extremities. 'The lower 
extremity, the aperture of which is very narrow, is dipped 1 into the mixed liquor ; 
and when it is fufficicatly filled, the upper orifice is to be ſtopped cloſe, by preßt 
ing the thumb upon it, by which means the liquor contained will not run out at 
the lower aperture when the veſſel is raiſed from the mixed liquor. When the 
fluids, of which this liquor confifts, have perfectly ſeparated according to their 
refpettive denſities, by removing thie thumb the heavier ſhüd will run out at the 
lower extremity, and the ſeparation will be thus effected. 
/FRIFURA TION is an operation which conſiſts in the Wöchassehf diviſion of 
: docked, and is executed by the fame methods, and by the ſame inftruments that 
are employec for other divinons of this kind; that is to ſay, in mortars, upon 
porphyries, and in mills. This word is generally applied to denate the grinding 
of ſeveral bodies together, io unite them with each other; as for inſtance, 
the extmction- of was n in che operation of ethiops mineral, and others of a 
ſimilar Ka. co 
-*PROMPE. - The FO or blowing machide, i is formed of a hollow tree 
which. reſts upon a Taſk whoſe lower head is knocked out, and the open part of 
che caſſc idelt plumged to a certain depth under water. A current of water is 
made to fall through this wooden trunk upon a ſtone which is erefted in the mid- 
die of the caſk./ The air becomes difengaged;. and is obliged to pals, out at a 
collateral aperture in the caſk, by means of a tube which carries it to the lower 
of the furnace. This air is afforded, 1. by that air which the water carries 
along with it: a. by à current which paſſes through a pertures made at the dif- 
_ tance of fie feet from che ſummit of the tree, and called trompilles. L üſe the | 
| French'names, becauſe I do not know of any appropriated Engliſh terms. 1 : 
The dimenſions of a good trompe, according to Chapral, are the following : | 
Length of the tree or wooden trunk, from its ſummit to the nde e or” 
2 ſix feet. 1 
ength of the tree from the wompilles to the caſk, e ber. n 
Height of the caſk, five fret. ng tay 
Diameter of the caſk, four feet ſix ichen 0 . 
The form of the internal part of the trunk, above the erben is that of 
a funnel, whoſe ſuperior opening is eighteerr inches, and its inferior diameter five. | 
The diameter of the cavity of the tree, below the . is N | 
inches, bo 
Te diameter of the:trompiltes is ſix inches. EL bao We Wart og 
Dr. Lewis, in his Philoſophical Commerce of Kine! treats exp 80 a 
ſimple and uſeful inſtrument, on which he made many experiments. The 701. 
owing remarks, references, and inveſtigations, are abridged from lis WO. 
The earlieſt method of animating the large fires of the fur naces for ſmelting ores, 
appears to have been by expoſing them to the wind. Such was the practice of the 
Peruvians before the arrival of the * Spaniards in that country. Alonſo Barba relates, 
chat their furnaces, called guairas, were built 3 where the air was freeſt; 1 
10 g a | that 
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t they were perforated on all hides. with holes, throught which the; W driven 5 
in when the wind blew, which was the only time the work: could be carried on; 
that under each hole was made a projection of the ſtone work on the outſide; and 
gn theſe projections were laid burning coals to heat the air before its entrance 

into the furnace. Some authors ſpeak of ſeveral thouſands / of theſe es. 
1 ih at once on the fides and tops of the hills of Potoſi. il; 0A 
It 18 ſaid that ſeveral remains of a like rude proceſs are to deen ſome parts 
of our own country. The old blomery hearths, as they are called, for the running 
down of iron ore, are alf on the tops of hills; a- ſituation which can ſcarcely: 
be ſuppoſed to have been choſen on any other account than for the ee 
of the wind, being in other reſpects extremely incommodieus 

The gradual ſuceeſſion of bellows to this inſufficent mode of ſopdiing) arg 
| cannot perhaps be traced, It appears, that at ſome of our iron furnaces, and 
others, the bellows were formerly moved by a handle; as cheſe of the ſmich's 
forge, or by the preſſure of the foot upon a treadle, or by other means requiring 
the ſtrength of men; and that ſince the foree f water Has been called in aid to 
move them, the quantity of ore run down has not only been * t but n 

. the metal more complete. Aeneon 
firſt account that is to be met with of a hacking For propellicigrair i into 
furnaces, by a fall of water carrying down air with it, is of ons at che copper ot 
$ furnaces at Tivoli, near Rome“. In this machine a ſquare wooden pipe of 
confiderable width, and open at both ends, is placed upright A ſtfeam of water 
runs in at the top, and i is diſcharged at che bottom; and abont the middle of the 
height of the pipe a ſmaller horizontal ane is inferred; Whieh ny ee co che fur-- 


nace, and is faid to convey ro it a ſtrong blaſt of air. 2% 1-663 8B: ir 
According to M. BelidorF, a pipe with air holes, inſerted i incoraw ade veſted; 
15 uſed for this, purpoſe in ſore? parts of France. AN 


M. Mariotte I gives an account of a eontrivance' for blowing 4055 = fallof 
5 conſiſts of a funnel and Pipes e air holes, e ee 
Alr VYEIE | f n. 

Mr. Stirling . dn a macking erecded in Scotland, for bloview 200 
the furnaces in which lead ores are ſmelted, and for conveying freſh air into the 
works. This machine conſiſts of a funnel and pipe, with air holes, wanne 
an air veſſel. | 

The blowing machines uſed in Deuphiny for the forges and melting fumaces, | 
have a great refemblance in their general ſtructure to the foregoing. 

In the county of Foix, the blowing machines, as deſerihed by Reaumur gu abe 
conſiderably different from the foregoing. Thee pipe is rectangular, and che part 
aboye the choak divides into three funneliſhaped partitions. On the top isa re- 
ſeryoir or ciſtern of water ; and two of the partitions, cloſe on all ſides, pals up 

above the ſurface of the water, for carrying down air. and thus ſupplying the 
place of the lateral air holes: the water enters into the third ; partition} wick i 18. 
only the ſpace. between the two foregoing, and! en bas 795 two ſides, formed 
by the two. oppoſite. fides of che others. a Ss MG Hel ofa) 
. Barthes q gives a minute deferi plots of x blowing machine ache lug 
2 e eee 
* See the third number of the Philoſophical Tranſa&ions; — tho ee des Savans for 3666; No 


I In his Architecture Hydraulique. f In his Treatiſe du log pes Ex 80 
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of St. Viente, on the river TOI en He e e nearly the ſamb wit 
chat of Foix, but the height of water above the choak much leſs. | 
Dr. Lewis's trials, though not carried to ſuch a length as he could have wiſhed, 
ſatisfied him and thoſe who aſſiſted at them, that much more air is to beo 
by dividing the ſtream by means of a cullender, than by any other method 
have been tried; and that with ſuch a machine as that of St. Pierre above bo 
ſcribed, a ſtream of a hundred and fifty gallons at moſt in a minute is ſufficient 
to produce a continued blaſt from a pipe of three quarters of an inch ban of 
ſuch ſtrength as to ſupport a column of water of three feet or more. | 
His ſummary view of the moſt material particulars which his experiments have 
diſcovered, with 1 to the perfection of the ſtructure of blowing machines, 
and his deſcription rom them of ſuch a machine as denied be the wol e 
tual, are as follows? 
The bottom of the reſervoir of the water ſhould be about fourteen feet thcve : 
the level of the ground: we need not be very ſolicitous about procuring a greater 
height ; for though a greater would be of ſome advantage, yet this advantage 
appears to be much leſs conſiderable than has been commonly imagined. lathe 
channel by which the water is conveyed, are to be placed gratings of different 
ſizes; and before the aperture a finer grating, which' may be either a perforated 
iron plate or a wire fieve, to ſerve as ſtrainers for keeping back ſuch matters as 
-would obſtruct the apertures which the water is afterwards to paſs through. The 
ſtream ſhould enter at one fide, or be ſo managed, that the water in the reſervoir 
or funnel may not be [agitated by it, or put into a ſpiral motion, which Dr, 
Lewis's, experiments ſhewed to be very injurious. _ 
In the bottom of the reſervoir is to be made a round hole, for admitting the 
end of a cylindrical pipe of copper or caft iron, five or ſix inches in the bore, 
A em feet long. To the end of this pipe is to be fitted a cullender about a 
foot long, with the holes triangular, of half an inch each fide; and fix or ſeven 
ces from top to bottom, at equal diſtances, muſt be left without holes, for admit- 
ting air to paſs down to the lower ſtreams. All the holes ſhould! be directed 
| downwards, that the ſtreams may not be forcibly projected inſt the fides f 
the pipe which is to receive them, ſo as to have their velocity too much 
diminiſhed. 
If there are fix of the perforated ſpaces i in the ane the number wr: holes 
in each may be twenty; ſo that the whole number will be one hundred and 
twenty. The fide of each of the triangular holes being half an inch, the area 
of each will be the eighth part of a ſquare inch, and the ſum of their areas will 
be fifteen ſquare inches. The quantity of water running through one aperture 
of ſuch an area, at the depth of ſeven feet and a half under the furface, comes 
out on calculation about fix hundred and twenty-two gallons in a minute; but the 
real quantity will doubtleſs be much leſs than this, on account of the great friction 
of the water in paſſing through a number of ſmall holes, and of the reſiſtance 
of the air, which increaſes in a very high ratio according to the increaſe of 
the velocity and enlargement of the ſurface: it is in part to make up for theſe 
retardations, that the pipe is directed to be made ſo high. The ſurface of the 
water is here above thirteen times er chan it it Ns all oy one, circular 
a ture. * | 
Both the pipe and the cullender ſhould hives: a flanch or. rim . their | 
WY and be ſecured to one another by ſcrews paſſing through the rims. of 
th, Vid a plate of lead between — 0 make the juncture tight, N 
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practiſed in joining iron pipes for water works. This W joining chem ag: 
al | 0 +: 


mits the cullender-to be taken off and, clean: en ON L2G 4 
. of the machine ſheus the holes to be, choaked. up ; which, however, it is, appre- 


covered. The regiſter is to be Os 
by which it may be raifed or lowere 
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veſſel. This pipe may be above nine feet long, three feet or more of iT going 


the want of a natural fall renders it neceſſary to raiſe, by. very expenſive. Teak 
_ thinks/too, that one of theſe machines will be ſuſſicient for the iron forge, and for 


ES} {4m Sv 
ütaplicity of its ftröctüre, than any Kind of bellows now in uſe; and what is of 


| 19 5 importance, that much lefs water will ſerve for working it. He adds, 
1h, caſes where one of rhe machines cannot ſupply air enough, as for the la 

iro) ſmelting furnace, two pipes may be uſed; both fed by one reſer voir, and en- 
tering into one air veſſel. The ofing of two mn appears more eligible than 
enlarging the bore of one; for air cannot be ſo freely introduced into a large 
body of water, though divided into ſtreams by the cullender, as into two ſmaller 
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It may be obſetved, that the blaſt will be ſtronger in a denſe ſtate of the 
atmoſphere than when it is more rare or expanded, a greater quantity of air being 
then introduced under an equal volume. If therefore the quantity of water has 
been adjuſted ſo as to raiſe the gage to a proper height when the air was light; ie 
will frequently happen that the fame quantity of water fhall raiſe it higher, and 
conſequently, if no greater height is required, that a part of the Water may be 
ſaved. As the gage of the machine diſcovers by inſpection the variations in its 
effect, the regiſter affords convenient means of regulating its power, and increaſing 
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ITbe method of blowing in our large furnaces is by iron bellows" or machines, 


worked by a ſteam. engine. Some years ago I had a converſation on this ſubje& 
with one of our moſt eminent iron maſters, whoſe name 1 ſhould be glad to men- 
tion as à credit to myſelf, if 1 had at this time an opportunity of asking his 
permiſſion, TP % ve e 
„Ibs air machines. ate iron cylinders ſix feet in diameter, in which a piſton 
works with a ſtroke of ſeven. feet in length. Each ſtroke therefore protrudes 198 
ubic feet of air. At beſt the rate of working is fixteen ſtrokes ina minute. The den- 
Fs of the air is ſuch that it will raife three pounds weight on a'ſquare inch hole in the 
5 in which effect the ſtroke has ſome part. For the preſſure in the re- 
fer voir is leſs, being abodt two pounds on the ſame ſurface. The reſervoir, 
called the Fpchating bei, is a large cloſe chamber open below, and furrounded 
With a ſufficient mals of water to riſe within it, and by its reaction keep up the 
genfity of the air with which its upper part is ſupplied from the cylinder. Th 
7 Bi of height between the furfaces of the water within and without the re- 
Fryour is between fix and ſeven feet, and the riſe and fall at each ſtroke of the 
ſton is about four or five inches on the outer ſurface. I think he afterwards 
laid two or three. From this laſt datum we may deduce the ſize of the regulat- 
ing belly or its Eorizontal ſection. For its furface will be to that of the piſton, 
1nverſely as this riſe is to the length of the ſtroke, If the medium of the firſt 
numbers be taken, its ſurface will be 19 times that of the piſton, which is 282. 
x 6 feet, that is to fay, 536 ſquare feet, or à ſquare Wwheſe ſide is 23 feet. But 
i the medium of the ſecond numbers be taken, the ſurface will be 45 times that 
of the piſton, that 18 1271 8 or a ſquare whoſe fide is about 36 feet. 
The larger this ſurface, the teadier the blaſt. From the regulating belly pro- 
© ceeds the nozle ot twyer (tuyere) as it is called. Its diameter at the aperture is 
one, two, or three inches. They have ſometimes enlarged them for experiment 
as far as five; but they then found the be to ſupply the air quickly 
7777777711 ADE 06 ROS CUNENT APEIKE wa 
* 5 If we attend to the height of the water on the ontfide'of the reſervoir, we ſhall 
find 29 7 Go Nr apparatus to be greatly beyond chat of the other . bellows in 
Ae, Sr or ſev <4 4 the bake of a ſquare inch will give WE 
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folid inches, and hoſe at 1000 ounces uo the. cubic, fogts.or:3 748 inches wil 


give 41 ounces, or two pounds Nine, ounces for the g Ypop A ſquare inch, 
fepreſenied by the firſt of theſe numbers. The. ſecond number will give gear 
49 ounces, or three pounds. Theſe preſſures referred to a column of mercury, 
which is a very uſual and convenient method of admeaſurement, will correſpond 
to g. 3 and 6. 2 inches elevation of that fluid; that is to ſay, at moſt nor one 
, A 
In ſome af the early volumes of the Abridgment of the Tranſactions, there 

is an account of a method of conveying, air to vaſt diſtances, through pipes for 
the purpoſe of blowing, and as I think, ſpeaking from recollection, = the com- 
munication of mechanic effect. This ſcheme was put in practice by the father of 
the iron maſter from whom the preceding information was received. The pro- 
ject, which did not ſucceed, coſt. four thouſand pounds. Three engines were 
erected, conſiſting of bellows worked by large water wheels, at a fall of water 
eighteen hundred yards diſtant from the iron work to which the air was intended 
to be conveyed. A pipe ten inches diameter conveyed the air from the engine 
to the works, and the ſtream of air was never fo ſtrong as to blow out a candle. 
So I find it in my notes; but I think, from recollection, the expreſſion was, to 
affect the flame of a candle, and certainly a- very gentle breath of air was meant. 
The engine worked but a few ſtrokes before it ſtopped. The proprietor con- 
cluded chat the pipe was in ſome part deſignedly obſtructed; but upon advice, 
he put a cat into the pipe, which walked through it and came out at the other 
end. It remained, therefore, to aſcertain whether the obſtruction of the air aroſe 


apy TUFA. | See Torai. This 


be ten inches; that is to ſay, proportional to its lengths 
TUNGSTEN is a mineral of an opake white colour, very heavy, and of a 
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"TURBITH MINERAL: This name is given) to a + preparation of mercury 
22355 in the following manner: £4 £4 

Some mercury is put into a chal retort,- and upon i it is 1 an | equal weight 
of concentrated vitriolic. acid, or more, according to the degree of conceutratio 
of this acid. Theſe matters are to be diſtilled togecher in a ſanꝗ- bath till nothing 
remains in the retort but a dry ſaline ſubſtance, which. is a combination of mercury 
with vitriolic acid. The union of theſe two matters cannot be directly effected 
but by this proceſs, becauſe the vitriolic acid cannot attack mercury unleſs it be 
highly concentrated, and becauſe this concentration cannot be performed fo well 
in open as in cloſe· veſſels. Beſides, the heat in this operation favours conſider- 
ably the action of the acid upon the mercury. The acid which. paſſes into the 
receiver during the diſtillation is ver yr de ſulphureous, from the Joſs. 1 vital Als. 
which may be expelled again by heat the mercurial calx. N 

The white ſaline maſs left at the bottom of the retort is to be put into a lirg 
, and upon it large quantities of hot water are to be poured at ſeveral dif 
| m times. This water ſeparates the redundant acid, takes it from the mercury, 

which is then precipitated to the bottom of the veſſel, in form of a very - 
ſnining yellow citron-· coloured powder. This yellow mercurial poder, having | 
been well waſhed, is called rurbith mineral, and is a very powerful emetic, 
The water with which it is waſhed contains a portion of acid that was united 
with the mercury; and alſo contains a little mercury in the ſaline tate, which 1 TI 
ſoluble in water, by means of the very large quantity of acid. 
Turbith mineral may alſo be made by precipitating, mercury. Te its. folution 
in nitrous acid; by means of vitriolic acid, or of ſome vitriolic falt. For this 
purpoſe che nitrous acid muſt be well ſaturated with mercury; for if it contain 
any unſaturated acid, no turbith mineral will appear upon PE either vitriolic 
falts or pure vitriolic acid. Hence miſtakes. may be committed in making ex- 
| | hare on to difover the preſence of 1 acid, by means. of, a ſolution of 
tmercuty, as is frequently done. 

Turbich mineral becomes yellow only by being deprived oft ihe adberin 
vitriolic acid, and remains white till it has been waſhed with a. large. 8 1 
water; in general, the more rern it is en of acid, che pes ld rue 
dare it acquires. 

Turbith mineral has bann formerly. fa for che: cures of * 3 
diſeaſe; but it is no / little uſed, becauſe preferable . e have been 
diſcovered. See Aci (Vrratobte), Fo veep TD ein Ftv baſic? | 
>/FURNSOLE.: See HzLioTROPIUM: | 5 | > | 
2 TURKEY STONE. Cos Turcica. This one, is be. 4 dull e colour, 
and often of an uneven texture, ſome parts appearing more compact than otbers, 
that it is in ſome meaſure ſhattery. It ĩs uſed as a whetftone : and thoſe of the 
Lineſt grain are the beſt hones for che mol delicate * * and « even for 
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razors; läncets, Sc. Its ſpeciſfe grayity s 23398] Ae (gives fire! with: ſteel, yet 
efferveſces with acids. Kirwan found wat 100 parts 0 it contain 25 of mild 


calcareous earth! 
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There probably are two ſorts of ſtones known by this name; as Wallerius 
affirms that which he defcribes neither to give fire with ſteel, nor efferveſce 
with acids. Workmen affirm that this tone" hardens with oil The value of 
ſuch ſpecimens as contain a very fine grit, or ſiliceous part, is much greater than 
that of the common ſamples. Artiſts ſelect them by trial; but ix is not generall7 
known that moſt of theſe ſtones have a fine and a coarſe ſide, and eughit therefoge 
to be {awed with an attention to this circumſtance. It naturally ariles from the 
ſtone having been formed from fubfidence in water. 
_" FURMERIE (terra merita) curcuma longa, is a root broughit to us from the 
Eaſt Indies. Bertbollet had an opportunity of examining ſome turmeric which 
came from Tobago, which was fuperior to that which is met wich in commerce, 
both in the ſize of the roots and the abundance of the colouring particles. This 
fubſtance is very rich in colour, and there is no other which gives a yellow coleur 
of ſuch brightneſs; but it poſſeſſes no durability, nor can mordants give ita 
ſufficient degree. Common ſalt and ſal ammoniae are thoſe which fix the colour 
beſt, but they render'it deeper, and make it inchine to brown; ſome recommend a 
ſmall quantity of muriatic acid. The root muſt be reduced to powder to be fit 
for uſe. It is fometimes employed to give the yellows made with weld a gold 
caſt, and to give an orange tinge to ſcarlet; but the ſhade the turmeric imparts 
„ . PR eatDþ phe PS © 
Mr. Guhliche gives two proceſſes for fixing the colour of turmeric on ſilk. The 
firſt conſiſts in aluming in the cold for twelve hours a pound of filk in a ſolution 
of two ounces of alum, and dyeing it hot, but without boiling, in a bath com- 
poſed of two ounces of turmeric and a quart (mefure) of acero-cirric acid: (ſee 
page 234), mixed with three quarts of water. The ſecond proceſs conſiſts in 
extracting the colouring particles from the turmeric by acero-citric acid, in the 
way deſcribed for brazil wood, and in dyeing the ſilk alumed as already men- 
tioned in this liquor, either cold or only moderately warm. The colour is ren“ 
dered more durable by this than by the former proceſs. The firſt parcel Im- 
metſed acquires a gold yellow; the colour of the ſecond and third parcels is 
fighter, but of the ſame kind; that of the fourth is a ſtraw colour. Mr. Guhliche 
employs the ſame procefs to extract fine and durable colours from fuſtic, broom; 
and French berries ; he prepares the woot by a flight aluming; to-wWhich he adds 
a little muriatic acid. He ſeems to content himſelf in theſe caſes wich vin 
or ſome other vegetable acid, inſtead of his aceto-citric acid, for the e 
the colour; he directs that a very ſmall quantity of ſolution of tin ſhould be put 
Fee, e y bebe wloimfy 
" *FURPENTINE is a refinous juee extracted from feveral trees. Sixteen 
ounces of Venice turpentine being diſtilled with water, yielded four ounces and 
three drams of eſſential oil; and the ſame quantity, diſtilled wirhout water, yielded: 
with the heat of à water: bath two 'ounces only, When turpentine is diſtilled ur 
boiled with water till it beeomes ſolid, it appears yellowiſn; When the proceſs is 
further continued, it acquires a reddiſh Brown colour. In the firſt ſtate it is called 
boiled rurpentitie ; and in the ſecond colopheny, er common tolin. 7 On diſtilling 
fixteen ounces in à retort with an open fire inereaſed by degrees, Neumann ob- 
tained, firſt, four ounces of à limpid colourielt on ; thewewo-ounces and a-draim: 
p aa 3 DIS #1007 Studs 9285130 Hom d 10! ano Rod Sch: 518 Risi por 
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of a dark browniſh red N eee of che confiſtence of a in and home: 
monly diſtinguiſhed by that name, NI 5 
The eſſential oil commonly called bre rurperitine, cannot: abacus) l 
difficulty be diſſolved in ſpirit of wine, though turpentine itſelf is eaſily ſoluble 
in hat ſpirit. One part of the oil may be diſſolved in ſeven parts of rectified 
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IJTURPETH. See Tokartn.! [2401 4; Had Kn Jo giti fn 

ITUTENAG. This name is gien in Aadtse to an mi mid; zinc. Is 4 is 
— applied to denote a white metallic compound brought from China, 
called alſo Chineſe copper, the art of making which is not known in Europe. It 
is very tough, ſtrong, malleable, may be eaſily caſt, hammered, and poliſhed; 
2 the better kinds of it, when well manufactured, are very White, and not more 

9 — to tarniſh than ſilver is. Three ingredients of this compound may be 

vered by analyſis; namely, copper, zinc, and iron. | 

The above is a note of Keir upon Macquer. Some of the Chineſe white cop- 
per is {aid to be merely copper and arſenic. 

Mr. Engeftrom, in the Memoirs of Stockholm for Ins year 1 TYTSG quoted by 
Kirwan, has given us an-analyſis of a tutenag ore from China. It was of a white 
colour, interſperſed with red ſtreaks of calx of iron, and ſo brittle as to be eaſily 
broken betwixt the fingers. In the dry way it exhibited the ſame appearances 
as Zinc ſpar, except that it loſt no part of its weight. It was foluble in the mi- 
neral acids, particularly with the affiſtance of heat, and with the vitriolic afforded 
, vitriol both of zinc and iron. The quantity of fixed air was ſo ſmall as to be 
abſorbed by ſolution. It contained in various ſpecimens from 60 to 90 per cent. 
of zinc; the remainder was iron, and a ſmall proportion of clay. This variety of 
exleiform: ores, which was mixed with a notable proportion: of iron, was alſo diſco- 
vered in Germany by Mr. Bindheim, who found i it to conſiſt of ine, a little ten, | 
and ſilex. 4 Berl. Schrift. 400. SHER e f 
TUT TV. A metallic ſubſtance, various in its compoſition and properties, 
which nevertheleſs appear to depend on the preſence of zinc. The better ſorts 
of tutty, according to Neumann, are in ſemi-cylindrical concave pieces, like the 
bark of a tree; ponderous and ſomewhat ſonorous; moderately compact, and 
generally not caſy to break; of an aſh or mouſe-gray colour, often with yellow 
or green variegations ; pretty ſmooth on the infide, full of cavities or protuberances 
on the outſide. The entire, compact, gray pieces are preferred; the broken, 
powdery, crumbly, yellow, or reddiſh, rejected. Boecler relates that ney as * 
1 ſharp taſte, but no ſuch taſte is perceptible i in ours. | 

- Wiegleb affirms that the matter which in the fuſion of braſs is Fe ITY 
the melted metal is called tutty; but Neumann made various unſucceſsful en- 
4quiries relative to its origin, and the place where it may be produced. That it 
is not produced at Goſlar, or Schneeberg, nor at any of the conſiderable foun- 
deries of braſs; bronze; bell-metal, &c. in Germany, Holland, France, Italy, and 
England, he affirms from his on experience. He therefore concludes that it is 
an artificial production. ex iprefily made up of the calx of ZINC, with Uay and other | 
wartera. | 

| TYPE/'METAL.; The baſs of type deed) ths printers is hads and the woe 
cipal article uſed in communicating hardneſs is the regulus of antimony, to which 
Hopper and en in various Proportions 's are Nane 1 15 nh of a 2 type 

: metal 
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metal are, chat it ſhould run freely into cbameidend poſſeſa hardneſs without 
being exceſſively brittle. The ſmaller letters are made of a harder compoſition 
than thoſe of a larger ſize. It does not appear that our type founders are in poſ- 
ſeffion of a good compoſition for this purpoſe. The principal defect of their com- 
poſition appears to be, that the metals do not uniformly unite. In a piece of caſt- 
ing performed at one of our principal founderies, the thickneſs of which was two 
inches, I found one fide hard and brittle when ſcraped, and the other ſide, 
conſiſting of nearly half the piece, was ſoft like lead. The tranſition from ſoft 
to hard was ſudden, not gradual. If a parcel of letter of the ſame ſize and 
caſting be examined, ſome of them are brittle and hard, and reſiſt the kniſe, 
but ee be bended and cut into ſhavings. It may eaſily be imagined that 
the duration and neatneſs of theſe types muſt conſiderably vary. I have been in- 
formed, but do not know the fact from trial, that the pes e in ee are 
W 80 1. ne thear agen FF 
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7 "APOUR.. 8 The aiic's ice or ſabtle inviſible ene W 72 of ks 
bodies ſubjected to chemical operations or otherwiſe, are called vapours. 
But accurate chemical writers confine this appellation. to ſuch exhalations only 
as may be condenſed into the fluid ſtate by cold, in contradiſtinction to the 
. * Huids, of which ſcarcely any are ſo convertible by wy Ivy: in our 8 


5 : had ARNISH, "Lac yarvilhes, or lacquers conblt of different reſins in aſtate of 
by ſolution. of which the moſt. common are maſtich, ſandarach, lac, benzoin, 
pal, amber, and aſpha}tus, The menſtrua are either expreſſed or eſſential Oils, as 
alſo ſpirit, of wine. For a lac N of the firſt kind, the common painter's 
varniſh is to be united by: gently. boiling it with ſome, more maſtich or 
phony, and then diluted again with a little more oil of turpentine, The latter 
addition promotes both the gloſſy appearance and drying of the varniſh:;; of 
this ſort, is the amber varniſh... To-make this varniſh,. half. a pound. of. amb 
is kept over a gentle fire in a covered iron pot, in the lid of which there is A 
ſmall hole, till it is obſerved to become ſoft, and to be melted; together into one 
mas. As ſoon as this is perceived, the veſſel is taken from off the fire, and ſuſ- 
fered to cool a little; when a pound of good painter's varniſh is added to it, 
and the whole ſuffered to boil up again over the fire, keeping it continually ſtir- 
ring. Aſter this, it is again removed from the fire; and when it is become 
ſomewhat cool, a pound of oil of turpentine is to be gradually mixed with it. 
Should the varniſh, when it is cool, happen to be yet too thick, it may be atte- 
- nuated with more oil of turpentine. This varniſh, has always. a dark-brown. co- 
| Kitts becauſe the amber 1 is previouſly half-burned in this operation; but if it wy 
| requir 


* 


re Ured 1 a bright colour, am der muſt be Aifolyed, 3 in tranſparent 
5 TIN gx bright ctr Fares by a 7 75 fire. As an inſtance of the * 
Tond fort of lac 'varnithes with ethereal vils alone, may be adduced the varniſh 
| mat with oil of turpentine.” For making this, maſtich alone is diſſolved in oil 
turpentine by a very gentleUigeſti ing heat in cloſe glaſs; veſſels. A. varniſh of 
the conſiſtence of thin tur entine is obtained for acroſtatic machines, by the di- 
ian of one part it of elalti gum cut into ſmall pieces, in thirty-rwo parts 
ified oil of turpentine.” © Previouſly to its being uſed however it muſt he pa 
gh a ligen doth, in order that the. undiffolved parts may be left. behind. 
The third fort of lac varniſhes conſiſts in the 1 of wine-yarniſh... Tbe 
moſt ſolid reſins yield the moſt durable. varniſhes; - but a varniſh muſt never be 
1 expected to be harder than the reſin naturally is of which it is mad Heger it 
_ is che height of abſurdity to ſuppoſe that there are any W 7 
ince there is no ſuch thing as an incombuſtible reſin. But the ſolid reſins 
by themſelves produce bnitle varniſhes; therefore ſomething. K . [ofter 2 
ſtance muſt always be mixed with them, whereby this brittleneſs is di ed. 
For this purpoſe gum elemi, turpentine, or balſam.of capaiya are employed in 
Proper Proportichs. For the ſolution of theſe bodies the... reſt.” algohol 
ought to be uſed, which may very properly ngeed, be diſtilled. « over kali, hut 
muſt not have ſtood upon alkali. . The utmolt ſimplicity in compol tion with 
"reſpec. to the-number of the ingredients in a formula is the reſult of _the greateſt 
"Kill in the art; hence, it is no wonder that the greateſt part of the formy 
and recipes chat we meet with are compolec without any principle, at all. * 
59 confortaity to theſe rules, a fine colourleſs yarniſh may be obtained, by 2 
ä ſoltzingz eight ounces of gum ſandarach and two of Venice turpentine in in | 
T two ounces of alcohol by a gentle heat. The. following, Which! 18 obtained = | 
| Rive ounces of mell lac and one of turpentine; Uiflolved in thirty-two. ounces = 
| S alcohol. by a very gentle heat, is harder, but of a reddiſh caſt. To theſe t 
lutions of copal and amber are undoubtedly preferable 1 in many tee he 
ſolution. of the former is effected by triturating an ounce of PE 8 co- 
pal, which has been well dried by a gentle heat, with! a dram of e el 
vhile theſe are mixing together, addin 100 deg grees fours 3 EY 
Uoohol, withoit any digeſtion. But Wiegleb, from whom ah e foreg e ex: ex- 
1 tracted, ' confeſſes; Hat 50 never could ſucceed in this way with aniber. * 
| Between this and the gold varniſh. there is only this difference, that ſome _ 
flances that communicate a ellow tinge are to be added to the latter. 3 
\ cient defcrip on of two arts of it, one of which was pre Pare: with-. Oil, 1 
Ao! other ich ifit of wine, is Pitts found. i in 1 ne Se 
creri, oe # which the firſt edition Was pobliſhed. i in the 85 15 i hug” od 
is better prepared, and more durable, when made alter the follo owing: pre (cripton : : 
Take two ounces "of ſhell lac, inf arnatto "and. turmeric. of each. ohe QUnce;. and 
thirty grains of fine dragon 's-b lood,. and make ag.cXtrad ct With, twenty ounces, of 
alcohol in a gentle het. j mon let 
Dil yarniſhes ate common 5 mixed immediately with the, galt 0 rs Gn Pe 
lacquet värniches ate laid on Dy themſe Bm, a.burn 8 .colo! nd: 
when they are "Intended to be aid; upon naß 1 7 1 ee 11 | 
Hirſt. iven them of ſtrong, fi ſize, eithef alone or. with Toe gat y.. cb our, mix 
up with. it 955 levigation. The gold lacquer i 1s apply. ubbed, gyer hea k 5 


See. to Ive them a gold colour. 
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or Chiba is called Tii-chov by the Chineſe This, tes is' propaghted by en. 
ſets. When the cultivator is deſirous of planting it, ke takes à branch,. which 
Be wraps up in 2. maſs of earth, hy means of flax. Cate is taken to moiſten 
this earth; the branch puſhes qut roots, and is then prun ned and tranſplanted. 


This tree grows to the ſize of a man's | BL... rt . 121 "S 
à cultivated tree, it affords three 


© "*The'varnifh is drawn in ſpring. If it be 
Sgatherings. It is extracted by inciſions made in the ſpring ; and when the 
ith, which is received in ſhells, does not flow, ren ogs briſtles moiſtened 
- with water or ſallva are introduced into the wound, and'cauſe it to run. When 
the tree is exhauſted, the upper part of it is wrapped in ftraw, which is ſet on 
fire, and cauſes the varniſh to precipitate to the bottom of the tree, where it 
flows out of perforations made for that purpoſe. * i ford os JI. 
Thoſe who collect the varniſh ſet out before day- break, and place their ſhells 
beneath the apertures. The ſhells are not left longer than three hours in their 
Place, becauſe the heat of the ſun would evaporate the varniſh,  _ hos. 
"The varniſh emits a ſmell which the workmen. are. very careful to avoid re- 
Tpiring. It produces an effect which they call the bud of the varniſh.  _— 


Wien the varaifh ifſues from the tree, it reſembles pitch. By expoſure to 
the arr, it gradualty becomes coloured, and is at laſt of à beautifül Black. 
The juice which flows from inciſions made in the trunk and branches of the 
thus toxicodendron, poſſeſſes the ſame properties. The tree that grows in the 


French climates. affords a white milky fluid, which becomes black and thick by 


* © 


the contact of the air; its colour, is the moſt beautiful black, and it would be 

eaſy to introduce this valuable ſpecies of induſtry into the Kingdom, becauſe the 

tree grows wonderfully well in all climates, and refiſts the cold of the Winter. 
| "To make the varniſh bright, it is evaporated by the ſun; and à body is given 
to it with hog's gall and martial vitro. © nn 
The Chineſe uſe the oil of tea, which they render drying by boiling it with 
orpiment, realgar, and arſenic. ER e 22406490 LAS 
The fundamental facts in the art of varniſhing by reſins are reduced by 
Cha I to rhe following principles Nh ee : Arz 
To varniſh any ſubſtance, conſiſts in applying upon its ſurface a covering of 
fuck a nature, as ſhall defend it from the influence of the air, and give it a 
/ A XX ER et: 
A coat of varniſh ought therefore to poſſeſs the following properties: 1, It 


muſt exclude the action of the air; becauſe wood and metals are varniſhed to 
defend chem from decay and ruſt. 2. It muſt reſiſt water; for otherwiſe the ef. 
fect of the varniſh” could not be permanent. 3. It ought not to alter ſuch - 
ours as are intended to Be preſerved by this means. © 
It is neceflary at a varniſh ſhould be eaſily extended or ſpread over 
the ſurface, without leaving pores, or cavities ; that it ſhould not crack or ſcale; 
and that it ſhould reſiſt water. Now retins are the only bodies that poſſeſs 
— ˙·wm‚..·w˙ ̃ ¹.uä!⸗¼ PROD don, inns, tag 
* Refins conſequenity. mult be uſed as the baſes of yarvilh, The queſtion 
Which of courſe preſents itſelf .niuſt be then, how to diſpoſe them for this uſe ; 
and for this purpoſe they muſt be difſolved, as minutely divided as poffible, and 
combined in ſuch a manner, that the imperfections of thoſe which might be dif. 
poſed to ſeale, may be corredted by others. 
EF GOpeT by ne engl, FO Ub AE 
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gif. 3. By al alcahol.,. And Sande we have three Kinds ef var 


© of Farin, cf Fatt varniſh, and ſpirit, Varnim. de 207 7G ee cel 
©. Before a refi in is 5 olved in a fixed oil, it is neceſſary to render the oil dry- 
ing. For this purpoſe the oil i is boiled with metallic calces, in which operation 
the mucilage of the oil combines with the metal, while the oil itſelf unites with 
the vital air of the calx. To accelerate the drying of "this varniſh, it 18 \necel- 
3 to add oil. of turpentine. RUS e gas! 
The eſſential yarniſhes confilt of 4 ſolution of APES 10 oil of turpetititie;'' The 
varniſh being applied, the effential ou flies off, and leaves the reſin. This * 
uſed only 85 paintings. 

When reſins are diſſolved in alcohol, the varniſh 1 1 ver. Aeg A is 
2 to crack; _ but (his fault is corretted 125 = a. fmal | EDU of” tur. 
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"To ive luſtre to the le | RH it is lid on, it is [tea AY pounc 55 Fen 
mice Top and water; which being dried with à cloth, the work is afterwards. 
rubbed with an oiled-rag and tripoli. The ſurface Is laſt of all cleaned with ſo 
linen clot 85 uf eared of all grealineſs 1 with powder. of. arch, and rubbed” "Sight 
with the p of the hand. 

VEG TAI E KINGDOM. "Ir the mineral DEMS Lite; of clictnica + 
operation takes place, wherein the peculiar lacality or diſpoſition of the Priticiy 
ples which act upon each other appears to have any conſiderable effect. The 
Principles for the moſt part fimple af upgh each other by virtue of their reſpec: 
tive attractions ; if heat be developed, it is for the moff part ſpecdily n 
away ; if elaſtic products be extricated, they in N make their eſcape? in | 

1 word, we ſeldom perceive in the operations inthe mineral kingdom any ar- 

rangement which at all reſembles the artificial diſpoſitions of the etw. 1 Bit 

in the animal and vegetable kingdoms it is far otherwiſe. In the former of theſe, 
bodies are regularly changed by mechanical Jiviſſon, by digeſtion, and the ap» 
plication of ' peculiar ſolvents, in a temperature exceeding that of tbe atmoſpher 

and the whole of- the effects are N 80 modified and kept up by an fe yeh wo 

for admitting the air of the atmoſ; 148 Sg; ſubje&s of the ve getable kingdom 

poſſeſs undoubtedly a ſtructure les s elaborate. They exhibit 11 leſs of Toe 

Fur Ay which are ſaid to be ſpontaneous. . The form of their Veſſels is much 

ſimplex, and, as far as we can perceive, their action is obedient | to the chabg 588 of. 

the atmoſphere in quality and moiſture, the. mechanical action of winds, hs 
temperature of the weather, and the füffäence of light. In cheſe organized 

ings, the chemiſt diſcovers principles of a more compounded, nature” 80 150 g 

which. can be obtained from "the mineral N Theſe do not Neben 

| exilt in the earth, and muſt therefore be reſults, of vegetable life. 
; : © The moſt obyious difference, between ve 5 ery and animals is, that the latter 
; are in general capable of conveying themſelves from place to Place; F whereas ve. 
F being fixed in the ſame Place, abſorb by means of their roots and Teaves 
ſuch ſupport as is within their reach. His appears an the Figs to -confi ſt of, 
air and water. The greateſt par: of the ſappott of animals are” the © roducts al- 
ready elaborated in | the vegetable kingdom. The products of theſe two 0 King | 
i | doms in the bands of the chemilt are remarkably different, tho thats | 
4 ; - not ee ſo. fe the molt e e Lean {ok the re- 
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eck air or azotic. gas, which may be extricated from animal 
fete of 


4 
as 


. When it is confidered, that by far the greater part of eyery organized ſub. 
ſtance is capable of aſſuming the elaſtic form, and being Tol el eck by hea ; 
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dh the, produds are duling dite brovght igto combination by flow and dong 


dent ſpirit. They had no method of examining the elaſtic products of their 


nncal wor. 
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is the only aliment which the root draws from the earth. Van Helmont planted 


a yillow, weighing fifty pounds, in a certain ̃˙— of cath covered with ſheer 
Lye years with diſtilled water; and at the end of that 


#71 - 5 145 ; BE, | 3Fy Z | = KN. 1 
earth in uhich it had vegetated was found to haye ſuffered a wr no more 


it had, vegetated having loſt any. perceptible! portion of its weight. 


. Meſlrs. Duhamel and Bonner ſupported Plants with moſs, and fed them with - 
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KS een other bulbous plants, as well as grime 
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neous 


Al plans do not demand the ſame quantity of water; and nature has vatied _ 


upplied with this tood. Plants Which tranſpire little, ſuch, as the moſſes and che 


lichens, have no need of a conſiderable quantity of this fluid; and accordingly 
l 7 1 2 . Hs they 
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Re Ep Which exiend to a great diſtunce, and abſorb 
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a The 7 * plants 997 likewiſe che property of abſorbing water, and often- 
U Kis 


g from the atmol — 7 ere the ſame principle which the root draus fromthe 
eaffh. But planis which live in the water, and as it were ſuim in the element 
which ſeryes . for food, have no need of roots; they receive the fluid at all 
thing, Pores x, and we accordingly find that the fucus, the ulva, d& have tio 'rovrs'”? 
Hate ver. "The, purer the water, the mare ſalutaryit is to plants. Mt Dubumel 
has drawn this conſequence frqm a ſeries of well-made experiments, by whichhe 
hay] proved that water impregnated-with ſalis is fatal to vegetation. Hales caofett 
them tg abſorb various fluds. by making inciſions i in their roots, and plunging 11 
them into ſpiriis of wine, mercuty, and various ſaline ſolutions zubut he was con- 
vineed, that theſe, were all poiſons. o the vegetables. Beldes pcif cheſt fales 


were favourable to the plants, they would be again found in the individual which - 


bad, been, watered, with a ſolution of them; whereas Meſſts. Thouvenel an! 
Carnette have proved * — theſe, ſalts do not paſs into the veuetable. We muſt 
neyertheleſs except the marine plants, becauſe the ſea · ſalt of which theꝝ have need 

is decompoſed in them; and produces a neee do their ; 


| exons, er they languiſh without. mods 2551950 Ir Dergin beanie 


way 


hough it is proved that pure water is more proper enen ; 
charged with Takes, it muſt not on that account be concluded, that water cannot be 
diſpaſed. in à more favourable manner to the developement of vegetables, by”. 
charging it wich the remains. of vegetable and animal decompoſſtion. If, fer 
example, the water be loaded with principles diſengaged by fermentation or pu- 
trefaction, the plant then receives Juices already aſſimilated to its nature, and 
— prepared aliments muſt haſten its growth. Independent of thoſe juices al- 
ready formed, the nitrogene gas, which, conſtitutes one of the nutritive prinei- 
ples of plants, and is abundantly afforded by the alteration of vegetables and 
animals, muſt facilitate their developement. A plant ſupported by the remains 
of vegetables and animals, is in the fame ſituation às an animal fed on mi 
only; its organs have Jels difficulty. 1 in 3 this drink chan that which has 
not yet been animalized... 1 ot 36 lg Si atogiiien | 
The duog, which is, mixed, with "earths, and 1 not only affords he 
dimen! principles we have ſpoken of, but likewiſe: favaurs the growth of the 
lant by that conſtant and ſteady, heat which its ulterior decompoſition produces. 
Thus it is that Fabroni affirms his having obſerved the developement of leaves 
and flowers in that Pa of a tree war RIES vicinity of a heap of 
dun ic a 3219 nw ers} 46,e385 53:2. 
. che preceding 1 it are that the influente ofthe em 
in vegetation is almoſt totally confined to the con veyance of water, and 
the elaſtic products from putrefying ſubſtances 10 e See ARADLE - . 
Lands, and EARTH. VEGETABLE, . | SHO EY WOO i - 
| Vegetables cannot live without air. From pe of Prieftley;/Ingen- 
houſz, and Senebier, it is aſcertained that plants abſorb the azotit part — che at- 
moſphere; and this principle appeats to be the cauſe of the fertility which ariſes. | 
from the uſe of putrefying matrers/in/the form of manure. 'The asrial aeid or 
fixed air is likewiſe abſorbed by vegetables, when its quantity-is ſmall. If the 
compoſition of fixed air be —— and vital ait, aa Mr. Lavoiſier has endea- 


* to prove . * by ſome means enter 
into 


into the ſtructure of vegetables. Chaptal has obferved thi fixed aft predomitates. 
in the fungus and other ſubtertaneous plants. But by e vegetables, 
. 


* 


together with the body upon which they Were fixed, to paſs, by imperceptihle 
gradations, from an almoſt abſolute darkneſs into the light, the acid very nearly 
diſappearetl ; the vegetable fibres being proportionally increaſed, at che fame 
time chat the reſin and colouring principles were developed, which he afcribes to 
the vital air of the ſame acid. Senebier has dbſerved that the plants which he 
quantity of vital air, which likewiſe indicates a decompôſitton of the aerial ald. 
Ligbt is almoſt abſolutely neceſſary to plants. In the dark they grow pale, 
languith, and die. The tendency of plants towards the Tight'is remarkably ſeeh 
in ſuch vegetation as is effected in a chamber or place where the light is admitted 
on one ſide; for the plant never fails to grow in that direction. Whether the 
matter of light be condenſed into the ſubſtance of plants, or whether it act merely 
28 a flimulus or agent, withour which the ocher tequifire chemical proceſfes cannot 
be effected, is uncertain. It is aſcertained that the proceſſes in plants ferve; like 
thoſe in animals, to produce a more equable temperature, Which is for the moſt 
bene e eee Dr. Hunter, quoted by Chapral, obſerved by 
ee ping a thermometer plunged in a hole made in a ſdund tree, that it conſtantly 
indicated a temperature ſeveral degrees above thut of the atmoſphere dug £15 o 
below the fifty Enn of Fahrenheit; ' whereas the vegetable heat, in hotter _ 
weather, was always ſeveral degrees below that of the atmoſphere. The fame 
philoſopher has likewiſe-obſervedy that the ſap which, out of the tree, would | 
freeze at 32˙, did not freeze in the tree unleſs the cold were augmented 15 more. 
The vegetable heat may increaſe or diminiſh by feveral cauſes, of the nature 
of diteaſe ; and it map even become perceptiple to the touch in very cold as. 
„ ie et ini ern 


ther; according to Buffon Agron ans © re 
The compound principles obtained from vegetables are, 1. mucilage, at 
3. refin, 4. fecula, 5. vegetable gluten, 6, ſugar, 7. acid 8. alkali, 9.'cotoutlhg 
matter, 10. pollen or wax, 11. wood, 1a. mixed Kois diſtinguithed” by 8 


name of fap, and 13. elaſtic fluids. Ai ür enn e e e 
| Mucilage appears to be the firſt ſtate of the alimentary juices 4 on 
It compoſes the baſis of moſt ſeeds and young plants, and gtearly tefetnbles rhe” 
mucilage of animals, and like that is moſt abundant in young fübjects. ft is 
fometimes found entirely alone, as in mallows, linſeed, Kc. TOR * 
combined with matters inſoluble in water, which it keeps ſuſpended Th the forth” 
of an emulſion. In other inſtances'it-is' combined with oil. Not ubfrequently” 
with ſugar, as in the ſugar cane, Indian wheat, carrot, &c. It is alfo confounded 
with the effential ſalts with exceſs of acid, as in ſorrel, tamarinds, and the like. 
The characters of mucilage are inſipidity of taſte; folubility in water; 'inſolubility-. 
in ardent ſpirit, coagulation by the action of weak acids,” the eniffion of a con- 
ſiderable quantity of fixed-air,.at the ſame time that it becomes converted into; 
coal without exbibiring any flame. Laftly, it is capable of palſing to the acid 
fermentation when dHuted with water. 
The formation; of mucilage E of ſigfit, br 
its ſubſequent changes requife che preſence” of Thar: agent. Drietl inücilage is 
known in commerce: by the name of gum, which fer. 


3 are of two kinds; the fat or fixed oils, and the volatile or 
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Comps or may be referred to the eſſential oils, thoogh in in, / Various particulars i it 
| Wife m them remarkably. See the article. be ODEAIIMNG) 
A variety of reſins are uſed in the arts; for which ſee Revs, Barsaus, and 
Gone Rust x, alſo Gum EL As ric. 
Chaptal conſiders the fecula of e as tables in ho other OE gif: 
fering from mucilage than by its inlolubility in eold water. *He' accordingly con- 
ſiders the paſte or combination of flower with hot water as an abſolute inueilage. 
To theſe done various objections might be made; but as the facts lead us 
at preſent not much beyond conjecture, it is the leſs neceſſary to diſcuſs the 
matter. For the general properties of this fubſtance ſee BREA D, and Guuren 
n It” is; one of the firſt articles of food bor the $foaiter nymben of 
nimalis. * f 
For the properties of ſugar, tow 8 * Aoi” or Sol 25 255 6310144 
2 Many vegetables contain ſo large a proportion of acid, chav its e is 
exhibited to the taſte and by other marks of diſengaged acidity-. Theſe impure 
acids: have been arranged according to various diviſions. They may be diſtin- 
guithed either according to their diſtinctive characters, or the means by which 
they are obtained; and the latter, on account' of our imperfect knowledge of the 
conſtitutional parts of the products of organized bodies, appears on the whole to be 
tlie moſt uſe Morveau in the Encyclopedie reckons two claſſes, namely, r. ſuch 
_ acids as exiſt ready formed in the vegetable, whether in a ſtate partly diſen- 
gaged, as in ſour fruits, or diſguiſed by ſome neutralizing principle, as the acid of 
8 and other balſams, and the half. ſaturated acids of tartar and ſorrel: 
2. acids roduced by chemical change in the conſtitution of the vegetable -mat- 
155 by the acetous fermentation, or by abſtraction of the och acid 
roi ſaccharine or oily matters; or laſtly by deſtructive diſtillation 
The native vegetable acids are almoſt afways more or leſs contaminated with 
mucilaginous and other matter. Theſe acids may in ſome inſtances be purified by 
ſtraiping the juice carefully, ang it either by heat or by, freezing, and 
fuflfering the acid to cryſtallize. | This proceſs, however, though the moſt ſimple 
and natural, is far from being eaſy, or in many inſtances practicable. The acids 
A: tartar and of- forrel cryſtallize in this way, but nevertheleſs with'a portien of 
＋ 


Vegetable alkali in combination. Later very ingenious proceſſes have been 
adopted by combining the acid with calcareous earth or ſome other ſuitable baſis, 
then waſhing off the mucilaginous fluid, and again be the acid by ſome 
other acid more ſtrongly attractive of the baſe, Inſtances of theſe proceſſes may be 
ſeen under the article Acip or Cirzoxs. But I cannot avoid mak ing an obſer- 
3 in this place, to expreſs my doubt whether it be the true vegetable acid in 
riginal ſtate, Which is extricated at this ſecond decomp ſition! For we find 
2 day acids are diſpoſed to alter their character by entering into combination. | 
bus in corrofive ſublimate and other compounds, the marine acid at the time of 
E hanging its ſtate of combination aſſumes the dephlogiſticated or aerated ſtate. 
When to the acrated marine acid is added the vegetable alkali, the firſt com- 
emmy aſſumes a large proportion of the vital air ſuperadded to the acid, and 
fins a neutral falt containing an acid very hi igbly aerated, while the remainin 
addition of alkali forms the common en etable Anl. 80 likewiſe the 
acids obtained from cryſtals of verdigris, or from oliated tartar, are not common 
vinegar, but the ſame acid in the acrated ſtare, called radical vinegar. It is pro- 
bible chat the vinegar My the vital air at the n of its MO into theſe 
by 7g #: 7 combinations, 
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The vegetable acids produced by fermentatian / are all LING — 


the denomination of vinegar. he ſeveral, kinds of vinegar are found, 7 differ 


from each other merely in ftrength, and the greater or leſs abpndance-of 0 oreign 
mucilaginous matter. See VIX Ee AR. F 
„be abſtraQion, of nitrous acid by diſtillation from ſulphur, N and 
other combuſtible. matters, for the purpoſe of communicating, to them the portion 
of vital air which is requiſite, to produce che acid ſtate, has been with great ſucceſs 
applied to vegetable and animal products by Scheele, Bergman, denen 
other eminent chemiſts... See Aci o Sun. When ſugar or other ſaccharine 
ſubſtances are acidified by repeated diſtillations of nitrous acid from them, the acid 


of: tartar is formed if the proceſs. be continued farther, this acid becomes converted 5 


into acid rler 4 farther continuation produces vinegar. Several chemiſts 


who, maintain the doctrine of phlogiſton, are of opinion, that the nitrous acid 
contributes nothing to theſe acids, but merely developes them from ſuperahundant 


oils and earthy matters. But when, we reflect on the acidification of ſulphur and 
phoſphorus by. this very treatment, which. requires nothing but the addition of: 
vital air, as far as we can perceixe, to convert them into acids; it ſeems reaſonabſe 
alſo. to, infer, that vegetable matters arg acidified in the ame, way, and that the 
differences of the acids. do. not conſiſt in a greater or leſs enge of the baſis, 
but in the proportion of vital air communicated to each. 2 
Lemery i im the Memoirs of the Royal Academy at Paris for 1721, W by- 
Keir i in his valuable Cbemical Dictionary, article Acids VEGETABLE, gives a. 
number of obſervations on be diſtilled acidsfrom plants. He ohſerves that all 2 99 


V 1 35 A 9 1 — irom : Jong Ae in. combination, with, = 
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Rn a water ITS 855 1 mh; Bos will, be. thus expelled, and the dhe ge may ; 
afterwards 95179 much more..copiouſly by applying à ſtronger. heat, than if 
this latter degree 1 heat, Which would have raiſed both principles at once, had 
been applied at firſt, Or again, if, the ſorrel be macerated and ſuffered io fer- 
ment in Mater, the volatile falt will. fly off, and the quantity of clear acid pros 
duct by ſubſequent; diſtillation, will be proportionally ingreaſed. Many. Plants, 
yield;{carcely any acid by, diſtillation, wichgut a previous maceration and fermens 
tation, Others again, as lemons, give little: if any figns; of volatile 5 and 
ma d diſengaged acid. He divides plants relatively to this ſubject... into four 
IThoſe which give acid from the beginning to the end of the diſtil- 
15 "with little c or no volatile alt. Such are rennet apples, and the Pears called 
bien ſec, or Franc royal. The ſecond claſs contains plants which yield more. 
or leſs volatile falt, but nat till the end of the diſtillation, , whereas the diſengaged. 
acid appears, chiefly at fit. Among this claſs are, the cichoreum intybus Linn. 


 celexy,, lettuce, 3 gentian · root, violets, peaches, roſes, polypody, 


rape: ſced, melons, articho e- bottoms, cheſnuts, apricots, red currants,. elders, 


berries, and grape ſtones,” The third . claſs ives the volatile ſalt not only at the 


end but likewiſe at the OY or the TO a" vo the acid allo ſometimes. 


13> 
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-” appears. Of this claſs are common white ſuccory, carduus benedictus, red beets, 
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d, and continues to diſtil till near the end, and then the volatile falt-again 


nach, cherries, onions, ſage, parſley, and many others. The fourth claſs 
Heeg moch wore volatile ſalt than the third, and this is diſtributed: more uni- 
| ans and plentifully. in all the different periods of the diſtillation. The acid 


| Alſo appears more or leſs in every period, but at Jaſf is quite overpowered and 
| wwe by the quantity of volatile ſalt. Of this claſs are the leaves and ſtalks 


of the atriplex hortenfis, lamium album, parietaria, artichoke leaves, ſeeds of 

the wild gourd, wheat, barley, oats, and many others. E 

There are even ſome plants which give no traces of . 
the ſe 


as Lemery remarks, we muſt not thence infer that they contain none. For 


plants yield a great deal of a volatile ſalt in which the acid is combined and hid. 
The ſame plants, previouſly. fermented, yield acid in diſtillation. 1 
The age of plants, and the difference of the parts of the ſame plant, affect 
the quantity of acid obtainable by diſtillation. Thus, in analyſing lettuce, he re- 
marked, that younger plants give leſs acid than old ones, that the leaves give 
leſs acid than the ftalks or roots, and that the juice yields leſs than the fibrous 
LE] POND l 


Every obſervation-yet- made on the acids obtained from zed ſubſtances 
by diſtillation,” tends to ſhew that they are different from acids obtained by other 
means from the ſame ſubſtances. Little has been done to aſcertain the differences 
between theſe acids, bur it is not probable on the whole that they poſſeſs any im- 


parts remaining after this juice had been expreſſed. 


3 > 


medliate identical principle or baſis. The alteration effected by the heat, exclu- 


five of the empyreuma ariſing from burned oil, appears to be of the ſame nature 


2s that effected by the nitrous acid, namely, a more perfect acidification. - Keir, 
from whoſe dictionary I have extracted much of the preſent article, thinks that 
- the action of fire decompoſes the native acids, and approximates, or perfe&ly 


converts them to vinegar; in which reſpect fire and the nitrous acid are fin itar i 


their operation upon vegetable acids, all which by the continued abftragion of 


the nitrous aeid are changed into the acetous acid. An experiment of Mr. Weſft- 


rumd“, who well underſtands this new branch of chemiſtry, relative to the ex- 
amination of vegetable acids, proves in one inſtance this converſion of à native 
- aci& into the acetous, and gives probability to its generality. He analyſed a 


plant of the diadelpht claſs. uſed for paſture, and from two pounds of the freſh 
herb, he procured twenty ounces of an empyreumatic acid liquor, which he af. 
terwards fectified, and divided into two equa] portions. On beginning to ſatu- 
rate one of theſe portions with alkali, he obſerved that a white precipitate fell, 


which was a true taftar. He then completed the faturation, and evaporated, by 


which he obtained 532 drams of a deliqueſcent ſalt, which being mixed with vi- 
triolic acid and manganeſe and diſtilled, yielded three drams of pure vinegar. 
This experiment ſhewed that the native acid of the plant is the acid of tartar, 
x 'fmall part of which had been raiſed by the force of the heat Sa boo 
while the greater part of the acid is decompoſed by the fire, and changed into 
The fame author is diſpoſed to conſider the acids 32 ced from the animal 
and vegetable kingdoms, as not eſſentially diſtinct. He remarks that the acids 
-of ants, of milk, and of ſugar of milk, as well as the acid of amber, which is 


directiy of mineral, though probably originally of vegetable origin, yield the 
ſame principles as vegetable acids when analyſed, and therefore may all be com- 
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e —* Weltrumb, Abhandlungen, band 2, heft. 1. I. 350;, 
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* 1 one ral claſs of acids, of, organic bodies, In this he 
n ee we ought 5 not to. omit the page elaſtic fluid e 
calcareous gas, or fixed air, being that to which all the other acids of this claſs 
are principally reſolved by analybs; Laflly the nitrous acid, generally ranked 
among the mineral acids, being actually produced from otrefied animal and 
— ſubſtances, and the phoſphoric ac id, are entitled. by their origin, La 
not or ng analyſis, to the fame claſs, of eds of Organ = bodies, . - aas 


* The faloring acids then Wl this general clas of organic Lei: 3045 
Acid, acetous. 775 | Acids diſtilled from honey, from plants, 
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Acid of amber. from tartar, from ſugar,- —— from 
Acids of ants, fll-worms, and other 45 woods. bd 7” M37 2 1 4 WE; 
inſe 8. | Fr 381 FO - Acid of fat. 7 I ar 8 hr =3Y 
Acid of apples: - N Ke ; 30 I Acid of galls. .- on r 
r of benzoin. nn I Acid of mik. eee e 
„ called calcareous gas, © or | Acid, nitrous. 1 07 tb ee 
AS WB ; = | | Acid, phoſphoric. F 
A0 of camphor. | 3 ys:  -Atid, tartareous. * TART, 
Acid of citrens. } bande . 4 Acid, Fecher aloe. _ 3 
1 Acid of corks. bo LY nn 19” Mit Acid of fogar of milk. N 


T The German chemiſts have paid TYPE attention to the 8 ofthe acids 
of organic bodies into each other by ſuch management as the preſent Rate of che- 
miſtry admits. Mr. Keir has collected in an alpbabetic order, the principal facts 
ing to thoſe vegetable ſubſtances which, have been examined with a view. = 

inveſtigating their acids. At che fame time that J copy in this place bis. 

"Ow briägment, the reader is informed. that he wil obtain much value 

information By fecurring to the original. | 
ave" Americana, Linn. Mr. Hoffman of Wein bas examined 2. Juice 
—_ ſweats from the calix of this Plant, 1 in order to know whether it. was ſimilar 
in its Contents to the Juices of our e plants, and he found that it con- 

Tai the ned of tartar and of a pples 

2” :1K16es:” Scheele obtained from” an ere of aloes, by. means ef the nüt. 
che acids of lugar und of apple Fo 
12 Apples. Scheele diſcobered in the juice, of this früit a new acid, to which he 
gave the name of acid of apples. See that, article., By means: of nitrous. acid, 
Hermbſtadt obtained from this juice acid of tanar . 

Berbefry, The juice of this fruit contains acid af, apples, not "mixed with any | 
acid ef citrons, according to Scheele, Hermbſtadt ſays that it contains acid of 
i tärtar, and a pectifiar acid, by which he means Scheele's acid of appes,; and that 

en treated with nitrous acid, it yielded acid of ſugar. But Hoftman's ex 
ments Confirm Scheele's concluſion, that this fruit contains no other yaviyg acid 
than that 8 N By treating his acid. With pirit of Le 3 he 
htaiflec am ether. 
Bilberry y (Vagcinium myrtillus)... This fruit. contains, acute ing to Sche 
cqudf part Acids 'of cit ons and of aj apples. a... nn Free 
* Abilie (Rübüs chamezmorus). The fruit contains acids of « citrons and of 


ess in nearly equal quantities, according 10 Sc ee eee 
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Sander By treating this ſubſtance with nitrous acid, Mr. Kolegarten * has 
effected a decompoſition, and obtained a peculiar acid ſubſtance. He diſtilled a 
mixture of one part of camphor and twelve parts of dephlogiſticated nitrous acid. 
Along withthe red nitrous vapours an oil paſſed into the receiver, and much of the 
| Along wither iu By repeating the operation eight times, the camphor 
was at laſt quite decompoſed, and filver white cryſtals of the form of parallelopt- 
pedons were produced. Theſe cryſtals.were ſoluble in two hundred times their 
quantity of water, but unſoluble in ſpirit of wine; they exhaled a ſmell ſimilar 
to that of ſaffron; impreſſed on the tongue à ſour bitter taſte; reddened blue 
vegetable juices; neutralized alkalis, and therewith formed very ſoluble ſalts; 
diffolved magneſia, iron, copper, zinc, biſmuth, arſenic, cobalt, manganeſe, and 
corroded tin and lead. They formed no precipitate when added to. ſolutions of 
martial vitriol, or of calcareous earth in marine acid; but they precipitated a 
yellow ſalt from a ſolution of mercury in nitrous acid, From theſe properties ĩt 
is evident that this ſalt was not the ſaccharine acid. eee e . 
Cherry. Scheele found that the juice of cherries contained about equal parts 
of acids of citrons and of apples. Hermbſtadt ſays that he diſcovered acid of 
tartar in this juice + : but Weſtrumb, having repeated this examination, did not 
find any acid of tartar, but only acid of citrons; a part of which was diſengaged, 
another part was combined 15 calcareous earth, and another with fixed alkali *. 
In Crell's Annal. for 1786, he ſays he found alſo acid of apples; but in his Trea- 
riſe, publiſhed in 1787, he makes no mention of this acid. By means of nitrous 
acid, both Hermbſtadt and Weſtrumb obtained acid of ſugar. 
Citrons. Scheele has diſcovered in the juice of lemons, as well as in many 
other vegetable matters, an acid poſſeſſed of peculiar properties, called by him 
e articles.” iro, od 1G norm Abend alle 03 
Coffee. The infuſion of roaſted coffee, evaporated to the conſiſtence of a ſyrup, 
and treated with nitrous acid, gave the two acids of ſugar and of apples. 
Coloquintida. Scheele did not obtain any ſaccharine acid by, treating this. 
matter with nitrous acid. 5 ; | 1 
Corks. Mr. Brugnatelli & has obtained a yellow acid by treating cork with 
repeated abſtractions of nitrous acid. This acid of corks unites with all alkalis 
and earths, forms with them neutralized ſalts, of which ſome are cryſtallizable, 
but are nevertheleſs apt in ſome degree to deliquiate. With fixed vegetable 
alkali it combines into a dark yellow maſs, which cryſtallizes in the cold in the 
form of ſmall needle-like priſms, ſoluble in water, vitriolic, nitrous, or marine 
acids, but unſoluble in vinegar or fpirit of wine. This acid of corks has, like the 
Haccharine acid, a ſtrong, affinity to calcareous earth, which it ſeparates from lime 
water, and forms a grayith ſaline powder, unſoluble not only in water, but alſo in 
the acid of corks, although it diſſolves in marine acid. Laſtly, this acid of corks 
_aQs upon ſeveral metals, and exhibits different appearances, which according to 
Mr. Brugnatelli deſerve a more particular examination. Ns 
Cranberry (Vaccinium oxycoccos). This fruit, according to Scheele, contains 
e s 100 21% % bopingh bas byeings 
Currants, red and white. Their juice gave the acid of citrons and of apples 
£4. 5 „ ieee o_ "4 VO: * 45 4+ f ie eee a 22 ER Tt iz) LEH 
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upon exam nation by Weſtrumb . Hermbſtadt ſays that hey bettet Acid of 
lanat, but Weſtrumb's experiments ſeem to he ſufficiently deciſtde to the contrafy. 
Elder-berries. The fruit of the black elder was found by Scheele to contain 
piety! any acid but that of apples. ; 
Spee A peculiar acid has been obtained from galls by Scheele. See Acts or 
8 
It is probable that from other aftringent vegetable matters, elpeclahy thoſe uſe 
4 dyeing; acids might be obtaĩned fimilar to he acid of galls. Mr. Morveati has 
ee a refin from galls, which he ſuppoſes is the 1cidiBable baſis, which, to- 
gether with pure air, forms the acid of galls. This acid, when 0 is laid to 
RE a fine and durable ink. See Inx. 
Geranium acidum. Cartheuſer I has procured ſmall acid cryſtals from the 
reef this plant. According to Hermbftadr, this acid is the ſaccharine; for he 
that the — 3 is different from the common acid of tartar, as the compound 
which i it forms with calcareous earth, and which is very unfoluble, cannot be de- 
compoſed by vitriolic acid; and further, that the cryſtals of this acid are ſimilar 
to the acid of ſorrel. For by adding to a ſolution of theſe cryſtals a ſolution of 
ponderous earth in vinegar, he obtained a precipitate, which, being digeſted with 
Pete acid, gave the ſaccharine acid, and vitriolated ponderous earth. 
Gooſeberry. Scheele found in this fruit the acid of apples alone. Hermbſtadt 
| Hide ſays REL the acid of tartar is contained in the juice of goofeberries;' but at 
the ſame time he admits, that it cannot be exhibited by the uſual proceſs of ſatu- 
rating with chalk, and ſubſequent ſeparation by vitriolic acid; but that in order to 
ocure acid of tartar from this juice, it is neceſſary previouſly to treat it with 
nitrous acid. But this latter acid is known to decompoſe vegetable Juices, and 
to alter the modification of vegetable acids, ſo that not only the acid of tartar may 
be obtained by the action of nitrous acid from the juice of gooſeberries, but, by 
the further operation of the nitrous acid, the acid of gooſebetries may be 
changed into the acid of ſugar, as Hermbſtadt found. It does hot then ſeem 
probable that the acid of tartar exiſts as ſuch in the unaltered juice of this fruit. 
Grapes. | The juice of grapes, with or without the aſſiſtance offermentarion, 
bas been found to depoſit tartar, and conſequently to contain the acid of tartar 
united with fixed alkali. r 
Grafs roots. Hermbſtadt j t expreſſed the] juice of th roots of wt (triticum 
repens), and obtained by evaporation and clarification a ſweetiſh extract, which 
being kept three months yielded faline cryſtals, ſoluble in water, and ca able of 
giving an earthy precipitate when decompoſed by an alkali. Upon äbſtracting 
nitrous acid from this ſalt, and adding to it a ſolution of calcareous earth in vi- 
negar, a precipitate fell, which was found on examination to conſiſt of the acid 
of tartar ſaturated with lime. Hermbſtadt ſeems to conſider this Experiment, as 
thewing the exiſtence of acid of tartar in graſs-roots : but it ſeems rather to prove 
that this acid does not exiſt as ſuch there, until the action of the nitrous acid 
had developed it; for it is evident that the native cryſtals formed in the con- 
centrated and clarified j {Juice were not a tartareous lalt of lime, being eaflly | folible 
G In water. - HOWIE 3 ; 3443 11014 
Gums. Grim arabic, treated by Scheele with nitrous acid, Fee wy of 
_ and of peg T 


* Lori cit. 5 6. 5 | to ont elegans 

+ Cartheuſer, Is 85 4 1 423. : 

3 N $ Loc. cit. & 23. | | ws. 
WED | 6H 2 | Gum 


7 ; = = 
4 * 4 1 v > 3 14 - B 
FIFTY DW bee ul 8191. 


v E ( V E G 


Sbm tragacanth;/ during its ſolution in nitrous acid Jet. fall a white powder, 
ich Gt examination was found to be tlie acid of the ſugar of qt The 10+ 
lotto alſo yielded ther acids of apples and of ſugarr 

Haw (Cratzgas affa). This fruit was found by: Scheele to contain nearly 

parts of acid of apples and citrons. 

Honey, like ſugar, yields by diſtillation an ; acid liquor and, by eee 
with nirrous/acid; the acid of Higar 21: 45, if. 94 F 
he diſtilled acid of honey has been ſaid: to ba capable: of . . 
but this ſolution lias not occurred to modern chemiſts. Perbaps it may diflolve 
the precipitate of gold. Neither is it known to have any effect on ſilver, pla- 
tina, or mercury. It diſſolves lead, and forms eryſtals with it. It attacks cop- 
per, which renders it green. It difvives tin and iron, with, which latter metal 
it cryſtallizes. Mr de Morveau has determined its affinities in the following or- 
der: Fixed vegetable alkah, fixed mineral alkali, ponderous earth, lime, mag- 
neſia, volatile alkali, earth of alum, metallic With water, alcohol.” e 

Lemons. See Citrons. t 

Leontodon tararscum. The expreſſed Jae of che roots of chis plant, reared | 
with nitrous acid, gave indications of the preſence of the acid of tarta. 
{ . un. by: treatment with nitrous acid, + acid o apples, anc, of 

S {+4 8500 
Mulberries. The juice of chi nt contains, according to, Hermbſtadt, the | 

acid of tartar in a native ſtate. For, baving clarified this juice and ſaturated it 
wi h' chalk, he obtained a precipitate, which by adding vitriolic acid gave the 
acid of tar diſengaged. Angelus Sala obtained from this juice, by evaporation 
and cryſtalirzation, a cryſtallizable acid dal, which, nee may - have been a 
tartar , "90 

85 57 olives. By repeatedly and copiouſiy abſtractiog nitrous acid from, this 
oil, Weſtrumb obtained a ſalt which ſublimed and cryſtallized. of | 

Peruvian bark. An extract of this bark, treated with nitrous acid, yielded 
both the acids of apples and of ſugar.” IF 
Prunus ſpinoſa, et domeſtica. The fruit 1 theſe, trees save acid of eures 
and little or no acid of citrons. 

Prunus padus 1 N gave avid of. cirrons, and lde. if any, cid. of 
apples 1 
ee, TEES Juice of poppies created with nitrous. acid gave acids, of fugar 
an of app - | 

Riſpberiies.” The juice of this Froic 8. the acids of citrons and of apples 
neatly i in equal-quantiries, according to Scheele. But Hermbſtadt ſays, chat by 
ſaturating this juice with chalk, and then ſeparating the earthy baſis from the 
compound by means of vitriolic acid, he obtained acid of tartar. L 

Rhapontic. From the expreſſed vid Juice: of the root of the rheum tha- 
ponticum, Mr. Bindheim has extracted the acid of tartar, which in this. Juce 
ſens partly in a diſengaged Rate and partly combined with calcarequys.; earth 
2 > calx of r * ag Magarin. es, Ak he obiained the 

acid of ſugar. 8 e 
| Ms The Aeleden of wis root being treated mich. the. nitrous, acid, 
gave the OY or 577 and of a In this my the acid of * exilts 1 in 
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2 hatte ate, ad the #ddkion of nitrous acid is not eſſential to marines. 
Fer Scheele has ſhewn, that if a pound pf Indian rbhubatb be infuſed in hot wa- 
_ a powder ſubſides, which by waſhing becomes white, in weight about 
# oz: that this powder is actually a ſaline compound, conſiſting of calcareous 
a ſaturated with the wer ge acid, erat is not a nn Lela a8 Sc 
had armed. (HR OL $554 E11 5 8 ry 5 
Rhibes cynoſbati. T he froie, end o > Schecle, contains. the acid, of Gl 
trons, with little or no acid of apples. 8 
Salep. The root of ſalep treated with nitrous acid by — yielded the 
acids of ſugar and of apples. | 
Service (Sorbus aucuparia).” The fruit of this tree was found by Schecke to 
contain acid of apples with little or no acid of citrons. 
Solanum dalcamara. ne fruit of this 3 ee by Scheele to contain 
acid of citrons. 0 
Sorrel (Review acerefs).. The expreſſed juice of the 3 af. 5 by 
evaporation yielded cryſtals of tartar; and by ſaturating this juice with chalk, 
and ſeparating the earth by means of vitriolic acid, an acid of tartar was ob- 
tained in a eryſtallized form. But although Hermbſtadt diſcovered no other 
acid in the juice of this plant than that 4 tartar, it is neyerthelels frequently 
uſed, as well as the oxalis acetoſella, for preparing the ſalt fold under the name 
of native ſalt of 'wood-ſorrely, the en of acid of neg is the oxaline or fac- 
charme. © : 
Wood-forrel (Oxalis acetoſella). The A eee in this plane is den bed 
under the article Acip oF SORREL.” | 
| Strawberry. The juice of 'ftrawberries was ſound by Scheele to contain. ont 
parts of the acids of apples and citrons. 1 
Sugar. See Acid of Sugar. | 5,35 Se B 10 
Sugar of Milk. See Acid of Sima of Milk. 
Sumach (Rhus coriaria). Profeffor Tromfdorf® extracted from the berries © ; 
| sed a cryſtallizable acid ſalt, and determined ſome of its properties. His 
ſon has fully examined this ſalt, and has aſcettained it to be a true tartar r. 
Tamarinds. Angelus Sala 1 and Baume |] have each of them, by liziviating. 
the fruit of tamarinds, evaporation and eryſtallization, obtained an acid falt. 
This acid has been further examined by Scheele, Retzius, Hermbſtadt, Kem- 
ler and Weſtrumb. Scheele thought he perceived the preſence of his citron 
acid 1 in this fruit; but the four latter authors affirm, that the acid 1s that of tar- 
tar. Weſtrumb particularly; who has written laſt on the ſubject, has given a 
very copious examination of this fruit, and ſeems to have aſcertained, RL, it 
contains the acid f tartar, alſo een un neten ven a mmuciliginous, Bf 
a ſaccharine matter F. 
Vatcinium vitis Ae -T he ror of this plant contains the citron 4 ac- 
cording to Scheele 
Wood. It is well known that ab uch een is obtained on diſtiling wood. 
Boe hâave has obtained acids from thoſe of box, guyac, juniper, and vak.., | 
Mr. Goettling J has examined the acid diſtilled from the bark of the birch. i 
By terting it it remain at been e _ pgs. 120 Was ab to eren 4 * 
+ Act. * Elect. 8 En, ts + Colt Anz id ſt. eb 49. 
1 Oper, p. 134. Niem de Pharmacie, Paris 1762. 1 
5 Einige Verſuchæ mit mit Phanzenſauren, ibh. i 1.29 J reihe Joun Chem 179 
tne 
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the oil that was mixed with it; and by ſaturating it wich fixed alkali, he Ob- 
tained a dark. colomed neutral ſalt, which he purified by fuſion, and by ſoluütion, 
and a ſubſequent evaporation. Upon diſtilling this purified neutral ſalt with vi- 
triolic acid, he obtained an acid no longer empyreumatic, but poſſeſſed of an 
alliaceous ſmell! The academicians of Dijon have obſerved the reſults in dif. 
tilling beech- wood. From 5'5 ounces of -dry ſhavings they got 17 ounces of a 
rectified acid, which, when freed from oil of an amber colour, was of the ſp bs 
cific gravity; comparatively with that of water, as 49 to 48, and of Leh a 
ſtrength, that one ounce of this acid required for its laturation by 237 ounces. of 
lime- water. 

According to theſe chemiſts, the affinities of che aids of wed: are in the fol- 
lowing order: Lime, ponderous earth, vegetable fixed alkali, mineral fixed al- 
Kali, magneſia, volatile alkali, calces oh zinc, manganeſe, 1 iron, lead, tin, cobalt, 
copper, nickel, arſenic, biferath, n een Eur, gold, latina, and 
earth of alum. | 

By digeſting beech- wood in nitrous. acid, and by diſtilling the mixture, 
Hermbſtadt obtained a reſiduum which was found to contain acid of tartar. 
| Goettling obtained acid of ſugar by treating wood with nitrous acid. 
Much light has been thrown on the conſtitution of the vegetable acids by the 
- converſions effected in Scheele's method of applying the nitrous acid. This ſub- 
ject has been very ſucceſsfully cultivated. by Hermbſtadt and Weſtrumb, ſeveral 
of 'whoſe diſcoveries are contemporary, though unknown to each other. For 
the following extenſive and perſpicuous enumeration of facts, I am indebted to 
the dictionary of Keir. 

1. The acid juice of lemons ſaturated with the abſorbent earth, called crabs- 

es, and preſerved in a bottle lightly ſtopped, with the addition of a little 
spit of wine, gradually acquires the properties of vinegar, as Stahl has 
red. 

2. The acids of tartar and of milk digeſted, with the addition of er and 


ſome ſpirit of wine, during ſome weeks, were each of them converted into 


vinegar*, Crell genen that fixed and phlogiſticated airs were at 9g «ag 
time "extricated. | 
Hlermbſtadt ſaceceded: in che ockiverten of che acid of tartar into he! PIN 
withour the addition of ſpirit of wine. He diſſolved four ounces of acid of tartar 
in ſixteen ounces of water, and kept this ſolution in a veſſel covered with paper in 
a warm place, during a ſummer. In three months the taſte of this ſolution was 
_ changed, and the air in the upper part of the veſſel was found to be fixed. In 
fix months the liquor had the taſte of vinegar, and by diſtillation yielded good 
vinegar. In the reſiduum a ſalt was obſerved, which was not acid of tartar; nor 
altogether ſaccharinè acid; although he remarks that in another inſtance, where 
the acid of tartar is united with a fixed alkali, and expoſed to fermentatioh, the 
ſaccharine acid is obtained. For a ſalt conſiſting of the ſaccharine acid and 
fixed alkali is found in caſks containing French- wine - vinegar, and is ſold as 
ſalt of wood · ſorrel, to which it is ee in its ey apt cp pane andi in the 
proportion of 'theſe Parts 1 
3. Eight parts of ſpirit of vine, Abe parts of water, _ one part of ali 
of tartar, mixed and _ 0 three months, with a "OP" POO woe” gave 


vinegar . 
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4. Another experiment ſimilar to the laſt mentioned, except that the ſac- 
eharine acid was ple inſtead of the rartareous, Auceneded: derte abe produciog 
of vincgar v. l 

5. The acid of tartar diſtilled with vitriolic acid, gave an nid like the acetous, 
But vinegar was more perfectly produced, when to the mixture of tartareous and 
eoncentrated vitriolie acids ſome manganeſe was added ſucceſſively, until this 
addition no longer altered the colour of the liquor; (which. circumſtance indicated 
the dephlogiſtication of the acid of tartar, and the  prodution of nw Dari 
this operation much fixed air was produced . 54 

6. Three parts of ſaccharine acid, two parts of manganeſe, and twelve parts 
of nitrous acid, gave by diftillation vinegar, and ſome gas or air r. 

77 By" abſtraQing, nitrous acid from . acid, a part of the latter acid 
was converted into vinegar; and this is the reaſon, as Hermbſtadt remarks, Why, 
in the operation for preparing acid of ſugar, ſometimes only a ſmall quantity 
is produced of the n acid, the remainder being changed into 0 
acetous . 

8. A mixture of two parts fictharing acid, four parts raanganele, and: Coo 
parts vitriolic acid, being diſtilled, yielded vinegar F. * 

9. Upon diſtilling the acid of ſugar, with fix. times its quantity of ritriolic 
acid, vinegar, phlogiſticated vitriolic acid, and fixed air, were found e Fe | 
ceiver, and pure vitriolie acid in the retort F. {2885 

10. Acid of tartar is converted into- acid of fogar, by ueament wich. 
nitrous acid, and by further dephlogiſtication into vinegar, 

11. One part of the acid of tartar, 14 part of manganeſe, and ar parts of 
nitrous acid, gave by diſtillation vinegar and nitrous gas. 

12. By diſtilling, a mixture of two parts of acid of tartar, four. parts of man- 


| ganeſe, and three parts of concentrated vRITne acid, Vinegar was produced, N 


A 


much fixed air was expelled. 


I 3: By applying dephlogiſticated marine acid to the acids of tartar or rei in 
the ſame manner as Wend had applied the nitrous acid, 2 Ae 
tained vingar. 

14. The acid of citrons was este into -the ficdhwine by Weſtrumb, ins 
the uſual manner of abſtracting nitrous acid #*, Scheele had tried: this without 
ſucceſs, and gave, among the peculiar properties of this acid, that of. not being 
eonvertible into the ſaccharine acid. Weſtrumb thinks that Scheele had uſed too 
much nitrous acid, and had thereby changed the acid of citrons into vinegar. 

15. Scheele converted the acid of apples into che denn acid, 55 means of 


nitrous acid. + 


16. Hermbſtadt yn Weſtrumb bars changed into than . of + tartar, . ſogars, 
or vinegar, the native acids: of nde, and” an other , &c. Ms Ay: 
of nitrous acid. 7 

17. Sugar, when treated with 8 nitrous acid. eve acid of tartar, and: 
with; ſtronger nitrous acid, yielded acid of ſugar. - - 

18. Bergman treated ſpirit of wine repeatedly with nitrous acid, and obſeryed: 
indications of ſaccharine acid. Weſtrumb by the fame means obtained perfectly: 


_ cryſtallized. acid of ſugar; and When: * Nr e pA Cones further, 


the acetous acid was produced. gan bs 
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*Weſtrumb aber die Natur der keine, &c. + Ibid. t Weſtrumb, Ibid. [| Hermbitidr, ” 
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. Bold of wine diſtilled with virolic acid and manganeſe wee according 
Uh Horn bRadty vinegar. FELL e Aid ez ui bas 
20. By ſaturating the mn in 2 propetinitns of duleified Fr pirit of nitre, 
with-chalk; an unfoluble ſalt was forundy which dene Wee with OTE deid 
yielded a diſengaged acid of tartar. | 
21. Scheele — ſome acid of apples in the proceſs of preparing the 
faccharine acid from ſugar, by means of nitrous acid. 1815 
22. Hermbſtadt has procured vinegar from ſpirit of wines; mithaveche aſſiſt· 
ance of acid s, by means of cauſtic fixed alkali. He digefted fix ounces cauſtic 
fixed alkali in two pounds of ſtrong ſpirit of wine, during two days, in a gen- 
tle heat, by which the ſpirit of wine acquired a dark brown colour. By diſtilla- 
tion he obtained 1 pound 9 ounces of ſpirit,” and he repeated the abſtraction ſe- 
veral times; till the ſpirit was conſumed. The retort contained now a dark 
brown fluid, which was very cauſtic in taſte, and ſmelt of foap. Havi 
diluted this liquor with water, filtrated the mixture through powdered glaſs, and 
evaporated it to dryneſs, he re-diffolved it in water, added more vitriolic acid 
than was merely ſufficient for the faturation of the alkali, and diſtilled the mix- 
ture to dryneſs. The diſtilled liquor was of a peculiar {ſmelt and taſte, was free 
from vitriolic acid, and had a great reſemblanee'tothe acetous acid, but was not 
completely vinegar. He ſaturated this acid liquor with fixed alkali, evaporated 
the falt to dryneſs, and digeſted it with ſpirit of wine, in order to ſeparate the 
acetous ſalts from any other, the former being ſoluble in ſpirit of wine. Accord- 
ingly he obtained an inſoluble reſiduum, which being put on hot coals, ſmelt 
ike burnt tartar; and by abſtracting the ſpirit of wine, he got 4 ounces of a 
neutral ſalt, which had been diſſolved in the ſpirit, and which was > Sand to be 
compoſed of acetous acid and fixed alkali, for upon ele eng vitriolic Ma, 
and diſtilling the mixture, he obtained a true vinega mm. | 
Although ſo many inſtances have been given of the cohxerũon of che 7570 olf 
ſugar, and all other vegetable acids, into the acetous; and of the acid of tartar, 
and all but the acetous, into the accharine acid; yet no inſtance has ever occurred 
of any converſion in the contrary order; that 1s, of the acetous into any other acid, 
or of the faccharine acid into the acid of tartar, or any other vegetable atids, 
excepting che acetous. Weſtrumb tried to convert vinegar into Gaccharine acid 5 
by abſtracting it repeatedly from acid of tartar, but without any ſuccefs. 
Ae theory of the component parts of vegetable acids, that is to ſay, of thoſe 
baſes'which in combination with vital air form acids, embracesthe whole chemi. 
cal theory of organized matter, into which much of conjecture muſt neeeffarily 
enter. When we conlider, that in every chemical procets with theſe ſubſtances, 
new combinations take place, at the ſame time that decompoſitions are effected; 
that many or moſt of the products aſſumè the-elaſtic ſtare, and conſequently are 
more difficultly weighed, meaſured, and examined; that the Senft of 
azotie or phlogiſticated air is ſtiil a matter of doubt; that the batis of fixed air, a 
fluid fo univerſally produced or extricated, and proved by Lavoiſier to be acidified 
charcoal, is fill in fo me meaſure an object of controverſy; that inflammable air 
from organized beinꝑs is ſcarcely ever in an uncontaminated ſtate, and is beſides 
an element, the diſcuſſion of which embraces the gteat theory of the compoſiti 
of water and acids in general; that every other ptinciple obtained from elk 


ſubſtances, water and charcoal views wie is evidently of a compounded werke 
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and with a high degree of probability conſiſts of the preceding matters, with 
more or lefs of vital air in certain circumſtances; when this rapid ſketch of the 
compoſition of organized bodies is reflected on, and extended in its various rela- 
tions by the philoſophical chemiſt, it will be eaſily ſeen that much of conjec- 
ture muſt neceſſarily enter into this theory; conjecture which if luminous and 
clear, muſt be productive of bad conſequences as well as good. Hypotheſis 
well arranged ſerves to methodize facts and render them uſeful, to point out new 
experiments, and to fix rhe imagination upon thoſe habitudes of things which 
reſult from the exiſting diſcoveries: but on the other hand, as the infancy of any 
ſcience 15 neceſſarily attended with a ſcarcity of facts, and this ſcarcity can be ns 
otherwiſe ſupplied by the author of a conjectural diſquiſition, than by hazardings 
bold inferences from what is already known, a large part of ſuch an hypotheſis 
muſt be doubtful, and this uncertainty will vitiate the general conclufions. If 
the human mind were capable of being ardent in the purſuit of truth, and at the 
ſame time cool and unprejudiced in the rejection of errot as ſoon as diſcovered, 
we might with more ſafety indulge in this method of inveſtigation. But we in- 
fenſibly become attached to theories in proportion to the labour of inveſtigation 
they have coſt us, and it ſeems for the moſt part an eaſier operation to add an 
argument or two in ſupport of the theory we have long dwelt on, than to weigh 
oppoſite arguments with impartiality, and reje& the whole at once if the intereſts 
| of, truth ſhould require it, If it be true, as indeed it is, that the moſt candid and en- 
lightened among men continually detect this proceſs of deluſion in their attempts 
to inveſtigate the ſecrets of nature; this conſideration muſt operate as a ſtrong 
reaſon Why we ſhould patiently endure a ſtate of doubt ſo ſong as we do not 
Poſſeſs clear indications of the truth ; while, on the contrary, we ſhould employ 
our powers rather in deciding what are the moſt fayourable departments for exten- 
_ five inveſtigation, than exert our ingenuity in completing the theory of the little 
we already know]. Br of, 3 E IT 15 1 = 2 1137909 3 I NF Page + 
Conſiderations of this nature render me unwilling to attempt a diſcuſſion of 
the theory of organized bodies. Fhere is reaſon to think that their ſimple elemen- 
tary parts are few, and that theſe parts, under peculiar cireumſtances of expoſure, 
temperature and ſucceſſive operation, aſſiſted by the texture of the animal or. ve- 
getable itſelf, are eombined together by one and one in various proportions, and 


2 4 
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under various degrees of ſaturation. For it is well known, that the power and 
probably the order of the elective attractions are affected by heat, and that the 
periods of ſaturation, as in tartarized vegetable alkali, and certain metallic ſalts, 
are capable of affording diſtinct compounds accorqing to the proportions. It alſo 
appears more than probable, that ti ĩple combinations are afforded by the appli- 
cation of a fimple principle to one of theſe binary combinations. And in thele, 
not only the quantity of the principles and their union, but even the order of 
their arrangement, are affected by the manner in which the combination was 
brought about. Thus, as Keir very ingeniouſly remarks, the combihation of 
alkali and oil may be brought about when the proportion of water to the pure 
ſalt is inconfiderable, or when the temperature of the mixture is elevated for a 
time; and this combination, denominated ſoap, is then capable of uniting with 
ꝓ large quantity of water. Bot if the ſame alkali and oil and water had been at 
firſt put together, the water and the ſalt would have united, and the oil Would 
not have entered into combination. We may carry our reflections as to the com- 
pounded nature of organized matters to an extent perhaps not eaſily limited. In 
the eoncrete volatile alkali, we have azotic air, inflammable air, vital air, and char- 
oY | 7 1 8 nh . 
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Sab If the charcoal (could be abſtracted, and an additional portion of alia 
air added in a certain order of combination, we ſhould have nitrous ammoniae. 
For the vital air with the principle laſt added would form nitrous acid ioſtead of 
fixed air, in which we aſſume the preſence of pure charcoal. Again, if the com- 
poſition. of water be admitted, and the laſt mentioned ſalt be diſſolved in that fluid, 
che reſult will be azotic air combined firſt wich inſlammable air azotic air again 
ſeparately combined with vital air; and inflamma ble air combined with. vital airs 
So chat che whole number of principles in the ſolution of the ſalt Willi be no 
greater than before. If the nitrous ammoniac had been diſſolved in ardent ſpirit, | 
inſtead of water; and the ſpirit be admitted to conſiſt of fixed and inflammable 
air, the principles will ſtill be the fame as before, excepting. the addition of 
charcoal or the baſe of fixed air. From theſe inſtances it may be ſeen how much! 
qepends upon the order, time, ſituation and proportions of the component parts. 
And ſtill more, it will in a certain degree be perceived, how much the methods of - 
chemical analyſis require to be improved, before we can aſcertain by any exami- 
nation of the compound 'that order, arrangement, and relative diſpoſition. 
of parts upon which ſo much of the une e ee the. Sen Feds 
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article Acids VEGETABLE of the larger dictionary of Lenz, the numerous ee 

of Lavoiſier, and the antiphlogiſtic chemiſts. E I i 

The alkalis afforded by the incineration or other management of. 8 
matters have already been abundantly treated of under a e _—_ 
See ALKALI1s, alſo. Por- ash, and /PEARL- ASH. {;; 18805 
The colouring matters of vegetables are objects of the ant 455 ing 1 
are changed by combination with acids, alkalis, and metallic calces. See DyEIN d. 
The colouring principle is found, according to Chaptal, in four ſtates of combi- 
nation: 1. with the extractive principle 2. with the reſinous ee 1 3. wich 
a fecula; and 4. with gum. 16 Sindh 

When the receptacle of the colour i is of chin Ame extracts, Shar wy up 
che whole, as may be remarked in logwood, turnſole, madder, cochineal, and 
che like. The colour given to any ſtuff by immerſion in this aqueous ſolution, 
is a mere ſtain capable of being 'waſhed out. The art of the dyer conſiſts in 
impregnat ing the ſtuffs with ſome other principle diſpoſed to combine: wich the i 

colouring matter, and form an inſoluble compound with it. This principle is 
called the mordant. If the reſult or compound of the mordant and the colour- 
ing matter be totally or nearly inſoluble in thoſe fluids which are likely to be ap= 
plied to the ſtuff, and the affinity of this inſoluble matter to the- ſtuff, itſelf. 
de ſuch as to e n 9 denen, 8 the ogy or a” will bea 
good-dye.. "n 329 . 

Thoſe colours Which t are - ſoluble in "Spins af; wine) only; on bale ES of their 
1 haks, are plgd only. in Pbamaceutical tinQures, or in the e dyeing: 
ribbands. 31 Nein ein Adee -3t 6 2 | 

Of: onde: * #941" e With a weula; indigo and archil,/are leadi, | 
aftonces} for which-conſulvthe-articles reſpectivſ 7... 

Such colouring matters as produce a firm dye by Wie ieh mere Mater, 
are ſoppoſed to be combined with gum eelin,o the reſinous DV of which is con- 
cluded to act the part of a mordant. 175 

Ihe pollen or fecundating powder of vegetables differs. very adde eee 3 
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and chis laſt is with conſiderable probability inferred to conſiſt of a fat oil hardened, 


the combination of vital ait. Wings 10 AE [137 Bb #13 
Of the ligneous portion of vegetables, or the vegetable fibre, we find but little 
in the way of reſearch among chemical writers. Its moſt evident character is 
inſolubility in water and almoſt every other menſtruum. Its expanſion and 
contraction by change of temperature are likewiſe leſs than thoſe of any other 
known ſubſtance. It appears however, that its texture or firmneſs is in ſome 
meaſure altered by heat, attended with moiſture, as is ſhewn in the common 
inſtance of bending timber for ſhip- builders uſe. The vitriolic acid applied to 
wood is decompoſed. The wood is brought nearer to the ſtate of coal, and 
volatile yitriolic acid flies off. The nitrous acid is decompoſed upon wood, 
nearly in the ſame manner, but appears more diſpoſed to produce the acid ſlate, 


5 


as is obſervable when it is applied to cork. Dry wood is ſo little altered by ex- 
poſure to the atmoſphere, that we know of no proceſs of decompoſition or de- 
Reaction which it undergoes in this e excepting from the action of 
inſets which feed upon it. Chaptal is of opinion, that its component parts are 
the baſis of mucilage, hardened by a greater quantity of vital air in the fixed 
ſtate. | For diluted nitrous acid digeſted upon fecula converts it into à ſub- 
ſtance reſembling wood; and he has likewiſe obſerved, that tlioſe fungi which. 
grow in ſubterraneous places void of light, and are reſolved into a very acid 
water when left in a veſſel to decompoſe, will acquire a; greater quantity af 
the ligneous principle, if carefully removed ſo as to vegetate in ihe light, 
by shich management they are at the ſame, time deprived of their acid 
WW — immerſed in water, appears to endure at leaſt as well as in the 
air ; but the alternate action of air and water ſpeedily deſtroys wood hy a proceſa 
called rotting, which is apparently of the ſame nature as the change produced 
by theraction uf nitrous E, tt ay EIA HE» e 
It ſhould ſeem as if the combuſtion of linen and other ligneous matters cloſely 
packed together, with a certain proportion of water or oil, as in hay-ſtacks, or the 
inſtances quoted at our article Pyrophori, might ariſe. from the tranſition of 
vital air frequently perhaps afforded by the wood itſellff . 
Chaptal directs our attention to the tranſition of mucilage to the ſtate of 
wood in the growth of vegetables. The cellular envelope which is immediately 
eovered by the epidermis exhibits nothing but mucilage and glands; but hy de- 
grees it hardens, forms a ſtratum of the cortical coating, and at laſt; concludes 
by becoming one of the ligneous ring. IN 
We obſerve this tranſition in certain plants which are annual in cold climates, 
and vivacious in temperate chmates. In the former they are herbaceous, becauſe 
the periodical return of the cold weather does not permit them to deyelope- 
themſelves. In the ſecond they become arboreſcent, and the progreſs of time 
hardens the mucilage, and forms ligneous coatings. ess. 
The induration of the fibrous part may be accelerated by cauſing the air and 
light to act more ſtrongly upon it. M. de Buffon has obſer ved, that when à tree 
is deprived of its bark, the external part of the wood which is expoſed to the 
air acquires a conſiderable degree of hardneſs; and trees: thus prepared form 
pieces of carpentry. much more folid. than thoſe. which have. not undergone ſuch. 
reparation. | | | „ anni i eg an o7 ba. 
* owing to the large quantity of pure air wu which the fibrous 
matter is loaded, chat it is not yi to putrefy ; and it is in conſequence of” ' 
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this molt va Wable propeny ec not being ſubject to merces aher arts have 
been invented for clearing it of all fermentable principles. of the vegetable 
NG to obtain it in in ts! OO: "pare in the ſabmcation of Cloths; 
KC. | 36841323 {i a: 16211: S a ttt if tb NC 
he mixed fluids of ei conf 1 in onerdtrof Oils, eee ſalts; and 
other“ principles, together With water, much more confuſed ehen mechanically 
extracted by art, than when ſeparately exiſting 5 in the veſſels of the plant. Every 
reader will readily bting to mind the mee vegetable products employed as 
articles of food, or in the manufactures. And cheſe reſnectively compoſe ſo 
large a part of our work, that an enuteration would be of no apparent utility. 
be d elaſtic fluids extticated from vegetables have liketwiſe claimed much of 
our attention. In the deſtructive diſtillation” of vegetable matters, rhe: 
and elaſtic products commonly are water, acid, oil; fixed air; and inflamnia- 
le air. The quantity of this laſt product is very eonſiderable; and though it 
olds fo much fixed air in combination, that it is not more than five times as 
Vght as the air of the atmoſphere, yet it has been —— 3 Morveau: __ 
a cheap material for inflating aeroſtatic balloons. © ERR TS DIE) tan, 
VEGETATION, SALINE. The Sy elifation of ſalts in a fluid i is uſually 
aſcribed to a diſpoſition of the parts to come together in a certain order, dependent 
on a principle ſomewhat reſembling that polarity which produces a ſymmetrical 
arrangement in ——— of ſteel in the vieiniey of a magnet. But there ſeems to 
4 5 ſome 555 principle concerned in cryſtallization, which eauſes the whole ſtruc- 
re or group of cryſtals to occupy more {pace tlian before, and in a certain looſe 
mode 1 may be called a diſpoſition in the parts to recede from each 
' other. Thus a drop of water in a very cold atmoſphere not only freczes, but 
puts forth rays in the form of a ſtar, and ice is univerſally leſs denſe than water. 
likewiſe in the tranſition of metals from the fluid to the ſolid ſtate, they not 
" only cryſtallize internally, but part of the cryſtals protrude themſelves — 
common ſurface, ſo as to deſtroy its uniformity, and produce thoſe figures with 
hich the imagination of the alchemiſts was ſo much ſtruek. Saline bodies; of 
oe the 1 forms one of the moſt common, but by no means the 
leaſt intereſting of the effects of chemiſtry, Tikewiſe exhibir this appearance. For 6 
the ſaline matter of the ſolutions” flowly creeps bs che eng; ae wy AY —_ 
over the rim and down the external ſurface, + 8 + Fay 
Mr. Chapral has given us a good memoir on this ſabjeeti in die — Phy- 
"ate for Oftober | 1788, intitled O Obfervations on the meer of m ors and 
Ws upon the Vegetation of Salts. 855 19 
In the operations in the large way of his Mine mRory ee and comical 
products, ae often obſerved that ſalts, particularly the metallie, vegetated on the 
bade moſt expoſed to the light,” and the frequeney of the effect induted him to 
make ſome direct experiments on the ſubject. For this purpoſe he took ſeveral 
capſules of glaſs, and covered the half of each, as well above as below; with 
Black taffetas. At the ſame time he prepared ſolations of almoſt all the earthy, 
- Alkaline or metallic com pound ſuafts in diſtilled water, at the temperature of the 
atmoſphere. Theſe capſules were” Jlaced” on tables in a welt cloſed chamber 
Phich bad no chimney, and of which the doors and windows were carefully 
opped up, im order that the evaporation tight not be haſtened by any agitation 
of the air. Reflected fl tz by which J underſtand the light from the clouds, was 
admitted through 4 . in one of the windoeſhutters. By this ma- 
„ bagement, as well as the diſpofition of the capfules, one half of * == 
; | reſpective 
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reſpective. cavities received light from the ar the other was al 
perfectly in darkneſs. The reſpective ſolutions. were then carefully poured into 
che capſules by mmcans of a funnel reſting on che middle of che bottom, ſo that 
che — of the fluid was neat and uniform, without any N 50 e _ 
the fluid falling on the bare ſurface of the glas. 

Upwardsof twoſhundred experiments were made with: variations of the * 
cipal trials, ſo as to leave no doubt with regard to the conſlancy of the teſults. 
The moſt remarkable fact is, chat the vegetation took place on thoſe ſurfaces 
only which were illuminated. This phenomenon was ſo ſtriking in moſt of the 
folutions, that in the ſpace of a few days, and frequently even within one ſingle 
day, the ſalt was elevated ſeveral lines above the liquor upon the enlightened ſur- 
face, while there did not appear the ſmalleſt cruſt or edge on the dark Parr. 
Nothing could be more intereſting than to obſerve this vegetation, projecti 
frequently more than an inch, and marking the line of diſtinction between the 
_ illuminated! and dark parts of, the veſſel. The vitriols of iron, of zige, and 
other metals, more eſpecially preſented this appearance. It was e 
ſerved, that the vegetation was ſtrongeſt towards the moſt enlightened part. 

This phenomenon may be rendered ſtill more imereſting by directing the 2 
getation at pleaſure towards che different parts of tlie veſſel. For this purpoſe, 
nothing more is required than to cover the ſeyeral parts in ſuceeſſion. For the 
vegetation abways takes e in the enlightened gn; and ir ceaſes 3 in that 
which is covered 11 
When the ame difſolution. hab fired for Groen e ee 
Stadually depreſſes its ſurface, and a cruſt or edge of ſalt is left in the obſcute 

part. But the ſalt never riſes, or at leaſt very ran, above the hquor, and 
cannot be compared with the true vegetation, - .. 945 
When ſults are ſuffered to vegetate in this manner, the Tpodtariekds W 
ration of the fluid affords my few (cryſtals. All hs ſaline matter extends itſelf 
no the ſides of the veſſel. 

This property of vegetation differs greatly: in ache ſeveral fates. Te which 
are deliqueſcent, moiſten the fides of fu veſſel to a ſmall diſtance above the 
of the fluid; but form neither cruſt nor ramification. Thoſe ſalts which Are 
leaſt deliqueſcent, appeared in general to vegetate the moſt ſpeedily, and to the 
greateſt raten Re Arne, cheſe the metallic ſalts appeared to have the Pre. 
eminence." wy 
Very ff babes varieties are gere in the form affected by each falt i in its 

vegeration. In ſome, among which are the vitriols of iron, copper, zinc, and 
SGlauber's ſalt, a rn is formed which ſwells or bliſters in proportion to its 
Srowchz, becomes reduced into leaves, and forms either a ſeries of Pn: oppoſed 
to each other; or bliſters of no determinate form. 

In other ſalts, needles are obſerved to iſſue from the Naser aleng the ndes of 
[ the veſſel, and by croſſing each other form a very curious kind of net- work. The 
ſalt of tin preſented our author with one of i thoſe very ſingular appearances: By 
the too rapid action of aqua regia upon tin, a whitiſh magma vis obtained, 
hich he diluted with water and filtered ſeveral times. The ſolutioſi was always 
whitiſh, and in this ſtate was ſubmitted to experiment. Some days afterwards, 
a ſaline cruſt was perceived on the border of the enlightened: part of the veſſel. 
This cruſt increaſed daily, and appeared to take root in the 3 190 Aer _ 
| ee when once che depreſhon. of the fluid "RT left their ekttomnies! — | 
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It frequently r thar hb — or nchen. divergrotrom a common centre, 
and form the moſt beautiful feathers. This a wee * erer by, the 
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Tbe vegetation in many eee — archives covding on he Hidez:of 
the veſſels. Alum: mitre,- and ſea falt preſented this appearance. 


The vegetation of certain ſalts may be favoured by the — (5 exceſs: 
of acid. Vitriolated tartar is of this kind. It then forms white feathers on the 
fides of the glaſs and the ſurface of the liquor, which ſometimes entirely cover 
it, and crown the borders of the veſſel in the moſt agreeable and ſtriking manner. 
A large ſwan's feather does not exceed theſe vegetations either in whiteneſs or 
beauty. Chaptal obtained ſome which were eight or ten inches in diameter. 
They ſoon effloreſce if the veſſel be not ſupplied with a due quantity of the 
OE becauſe this ae draus up a unn 3 __ Mack in a ſhort· 
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This c obſerved; matten che _ ee wascharged with wicridlmned; 
tartar in exceſs by the afliftance of heat, the ſalt is precipitated in ſine cryſtals of 
vitriolated tartar at the ſimple temperature of the atmoſphere, and theſe cryſtals 
have no exceſs of acid. But if diſtilled water be ſaturated wich vitriolated tattar 
at the temperature of the atmoſphere, and the ſame exceſs of acid be added, the 
ſalt afforded by ſpontaneous evaporation will have an exceſs of acid. The form 
of theſe cryſtals was conſtantly that of a ſix ſided flattened priſm, terminating in 
two facets. From theſe phenomena Mr. Chaptal was led to believe, that light 
is the ſole determining cauſe of vegetation, but ſadlequiny experiments convinced 


him that air is the principal agent. Rü- ee ee 

21. A ſolution of copperas in à capſule well enlightened e covered with a 

clean glaſs; afforded no ap 7 B01 of. vegetation, - +7 - | hd e 
2. A ſimilar folution le 


t in a very obſcure place, cents in a that part only 
which was uncovered, bur ve 1 wan _ a une auen jo kel _ 
admitted. 933-3 


3. The * ed; in well cloſed baude, reverſed upon: water and expoſed. 
to day. light, does not vegetate. DN GL , Fe 
. The vegetation takes lacs: Fm; in a very open veſlel, ſock 85 a cup, 
than in à cylindrical veſſel; loner | in this lafe arc in an NW Vote: aud 
in cloſed veſſels not at all. I. Nine, 

I a glaſs funnel be reverſed in Sende mnie a «line lution, dhe vege- 
tation takes place on the external ſurfaces, but ſcarcely at all wichin. It appears 
therefore that the acceſs of air and its ere ere are Wee A 
to the production of this appearance. ; 

lt muſt be obſerved that the nature of the nefeivi is not a matter of indifference 
in theſe experiments. Glaſs is very proper, and metals much leſs ſo. But Chaptal 

chat the phenomenon does not ariſe from an affinity between en, 

andi the fluid, becauſe if fo the expoſure and light would not be required. 
Similar experiments on the vegetation of ſalts which effloreſce on the ſurface off | 
earths; afforded reſults of the ſame kind. He affirms that they all depend on the 
action ot the air, ſlightly aſſiſted by the concurrence of light. The contact or pri- 
vationof theſe agents either favours or interrupts the effect. The nitrous, aluminous 
or vitriolic canks exlubit ſtriking elecls of this n mum 9 
N n Anon dd oe en bene, t ig eee 
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The ahfhor is averſe to entering into conjecture relative to this appcarauxei Hei 
only demands whether it be a kind of affinity between the air, light and ſalihe 
ſubſtances, which elevates the latter contrary to their gravitation? Or is it, he 
demands a virtue truly vital which the contact of air determines and ſoments? 
It cannot be denied, but that much of obſcurity attends the conſideration of 
what happens among the particles of matter, and that the caution of this author 
is to be applauded for encouraging a diſpoſition to generalize the facts, rather 
than to multiply ſpeculations. 1 ſhall likewiſe: therefore avoid any attempt at 
| 1 eure, * the Arts. 11 mt to throw ſome n on the 
e ON. 4 4+ Is An . e 5 3-57 T3 
\ Cryſtallization, : properly 8 called, is an effect of the e tendeney of tho 
parts of a body to come together, and takes place whenever the quantity of {ol-- 
vent becomes diminiſhed. + See CRvSTALLIZATION.'' When the quantity of 
ſolyent- is ſlowly: diminiſhed; and external agitation prevented; the cryſtals are 
large and of a determinate figure; but in oppoſite circumſtances they are ſmall, 
irregular, and in confuſed groups. The preſence of light is found to interrupt 
cryſtallization nearly in the ſame manner as agitation would have done. The 
vegetation of ſalts conſequently appears to be of a diſtinct nature in certain 
reſpects from cryſtallization within a fluid. The cryſtalliaation hich approaches 
moſt nearly to vegetation is effected when a thin covering of ſaline ſolution is 
ſpread out upon à pane of glaſs. In this caſe the attractions of the particles of 
the ſalt to each other, are all nearly inthe ſame plane, and may therefore, not- 
wirhſtanding the ſpeedy evaporation, be expeded to produce effects more ſym · 
metrical than when a much greater rhickneſs of fluid ĩs ſaid to cryſtallize. The 
manner in which the air acts is a ſubject of no difficulty; ſince it favours the eryſ- | 
tallization by abſtracting the water. But the agency of light in the experiments 
of Mr. Chaptal is much more obſcure. Experiment leads us no farthet than to 
aſſert that it ſin gularly favours the aſſumption of the elaſtic ſtate, inſomuch that 


Principles which in the dark would have remained united, become ſeparated by 


the agency of light which gives elaſticity to one or more of them. This is ſeen 
in the decompoſition of nitrous acid in half. filled veſſels; the extricat ion of vital 
air from vegetables, and other ſimilar effects. Simple evaporation is likewiſe ſo 
far favoured or modified, that the fluid in a cloſed veſſel or bottle partly filled 
with water or ſaline ſolution, riſes and is condenſed in drops on the ſide neareſt 
the light. This ſact helps ug forward in a certain degree. For the light muſt 
raiſe part of the ſolution, whether merely aqueous or ſaline, on that ſide of the 
veſſel which is moſt illuminated and when once the ſurface is wetted, the ſaline 
ſolution will riſe to a certain height by coheſive attraction. In this fiuation; ix 
becomes the film of liquid expoſed on a pane of glaſs. Speedy evaporation 
affords cryflals more or leſs regular, on the ſame principle as ramified cryſtals are 
produced in the inſtance laſt» mentioned. The iaterſtices bet eon theſe minute 
cryſtals are capillary tubes, Which carry up more of the ſaline ſolution, which is 
diſtributed by the agency of light as before, and the v ion goes on. Hence 
it appears, that a want either of light or of air muſt ſuſpend the proceſs, ſince. 
it 1548 vain that the light᷑ is found to ſpread the fluid over the ſurface/in a alaſed 
veſſel, if there be not enough of air in ſucceſſion to cryſtalliae ſhe ſalt by ævapo- 
ration. The ingenious author remarks, that the veſſels themſelves are not indif- 
ferent as to the production of this phenomenon. He thinks that it cannot ariſe 
from an affinity between the ſaline ſalution and the matter of the: veſſel ; but the 
br he gives for this opinion is far * being — — 
51 5 1 neceſſity 
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third, efficient caule, If three Fg be joiptly ee che ns de 


of them will. be incompatible with the production of the etfeR. Tag 40 ihe 
however to think, that the different properties of the veflels in this beba arl 
either, from, their nature as conductors of heat 'or eleQricity, or elſe. their traut: 
parency. It is well known from the numerous iüftances adduced by Miiſchen- 
broek, chat the dew falls plentifully u n diſhes of certain materials, Jv avoids 
others. The exhalation and condenſation here obferyed as gin hee of t 
agency of light, will in al! probability. be 'modified. by the auf which 0 
fects the diſtribution as the dew : what that cauſe is muſt be be left to futur 
| reſearches. 17 

VEINS. The. ores ot metals are frequently Dank” to fill 8 def 1 
mountains, Theſe maſſes, When the), run out in leugth, are called veins. 
Inconſiderable veins which. diverge from the principal are called flips; and 
tuck. maſſes of ore as are of conſiderable magnitude but no great lengtb, are” 
illed bellies, or ſtock works. See Mrs, METALLURGY, and Ones, 
VENUS. The name of the planet Venus has been given to copper, boe LY 
is now ſcarcely ever uſed. The chemical character or ſign of e | 
ſame as the altronojmical character of che planet. See the Joe of Oh nical 


Signs. 
. np is corroded, ad reduced to 4 7 bes 
a vinous acid; his matter, which i is uſeful to painters, 18 eoovenfentiy 
_—— at Montpellier; the vinẽs of muede, of K 58 Mas cy is . 
4 0 very pro 5 for this preparation. | 403.647 
The following procels for Inaking verdigriſe is deſcribed: by Mr, Monet of the, 
Royal Society of Montpellier, e is publiſhed among the” Moone of the 
ALY for the 3 1759, and 1 . * i eee 
Vine ſtalks well dried in the of; are ſteeped during cight days in reg wine, 
| and afterwards drained. 'Fhey are then put into earthen pots, and upon them 
wine is poured... The pots are;carefully covered. The wine undergoes the ace- 
tous fermentation, which in fummer is figiſhed in ſeven or eight days, bit re- 
aus a longer time in winter, although this operation is always an 
When the fermentation is ſufficiently advanced, which may be k 
by Sea the inner ſurface of the lids of the pots, which during th&progrels b 
of: the fermentation is continually wetted by the molſture of the fling vapders, 
the ſtalks are then to be taken out of the pots. Theſe ſtalks ate by this method 
1 i en wich the acid of che wine, and the remaining liquor is but a very 
Ml The ſtalks are to be drained during ſome time in baſkets and 
Wir rl of them are to be put into earthen pots with plates of 'Swediſh copper, ſo 
diſpoſed that each plate ſhall reſt upon, and be covered (with layers of ſtalks. 
The pots ate to be covered with lids, and the copper is thus ex poſed no the 
action of the vinegar, during three or four days of more, in which' lime the places, 
become covered with verdigriſe. The plates are then to be taken out of the pots; 
1 left in che cellat three ot four days; at the end of which time they are t beo 
| 8 with water, or with the weak vinegar above mentioned, and left to dry. 
. 5 is moiſtening” ard drying of the plates has been thfice repeated, the 
igtiſe will be found to have confiderably- eaſed in nee and it may 
— e ſcraped off for ſale. 45 8 LEE i 8163 4th 1933p? | 
ſolution ior eroſion of copper, and confeyucidly aver ee be pre- 
pa <&by * Ae inſtend of wine, as is directed 2 
. Bs Proc 
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proceſs. But it would not haye_the_unQuoſity of ordinary verdigriſe, which 
quality is neceffary in painting, Good verdigriſe,'atcordling te Macquer, taint 
by Oe by means of a vinous acid, or ſolvent half acid and half fpirituouk. 


Accordingly the ſucceſs of the operation depends chiefly on the'degtee of fer- 


mentation to which the wine employed has been carried: for this fermentation 
mult not have been fo far advanced, that no ſenſibly vinous or ſpirituous part rex 
We 
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with oil. It enters alſo as an ingredient into ſeveral plaiſters and ointments. II 


chemiltry, verdigriſe is uſed for the extraction of radical vinegar, and for ibe 


preparation of cryſtals of verdigriſe, or of Venus. 


© | The aboye is copied from Macquer. Chaptal informs us, that the fabrication 


> 4 


of this article was till lately confined to Montpellier, from a prejudice that he 
cellars of that city alone were proper for the operation. His account of the ma- 
nufacture is leſs ample than the foregoing, but in effect che ſame. This article i: 
is alſo made at Grenoble, where ready made vinegar is uſed and ſprinkled on 


plates of copper. This verdigriſe contains one ſixth part lefs of copper than that 


of Montpellier, and has not the empyreumatic ſmell of the latter. The vinegar 


tit affords by diſtillation is likewiſe ſtronger and in greater plenty. Whence he 


concludes, that part of the calx of copper in this compound is really diſſolved, 


and brought into the ſaline ſtatmme. 14 | nad; bb, eg SS 
VERDITER is a blue pigment, obtained by adding chalk or whitening to the 


ſolution of copper in aqua fortis. It is prepared by the refiners, | Who em 
ploy for this purpoſe the ſolution of copper, which they obtain in the proceſs o 
parting, by precipitating ſilver from aqua fortis with plates of copper. See © 

ARTING., It is ſaid, that a fine coloured verditer cannot be obtained from a 
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ſolution of copper prepared by diſſolving directly that metal in aqua fortis; ah 
by che refiners only. Dr. Merret ſays, that it is prepared. in the following man- 


net: A quantity of whitening is put into a tub, and upon this the ſolution of 
the copper is poured. The mixture is to be ſtirred every day for ſome hours te 


gether, till the liquor loſes its colour. The liquor is then to be poured off, and 


more ſolution of copper is to be added. This is to be repeated til the whitening 
has acquired the proper colour. Then ĩt is to be ſpread on large pieces of chalk, 


and dried in the ſun. 


We have wo kinds of verditer in he Engliſh market: the one, called refiners, 


verditer, has the form of a very ſoft impalpable powder, and poſſeſſes a ſtronger 


irregular Jumps or powder, in which laſt Kate it is much harſher to the feel, and 


| 


is by no means ſo readily diffuſible in water. The beſt yerditer is, as I underſtand,” 


made by the refiners, not becauſe their ſolution. of copper poſſeſſes any peculiar 
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that the ſilver is neceſſary. We know that it is actually made of a. good quality 
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advantage over any other nitrous ſolution, but becauſe. they obtain it more cheaply 
than if the acid had not been already paid for in their proceſs of parting, © The 


value of che article is not ſufficient to pay for the expence of a direct ſolution in 
this country. Common verditer is made from the vitriol of copper, which may 
be had at a reaſonable rate from the manufacturers at Sheffield and Birmingham. 
Jam not acquainted with that part of their manufactories which afford it, hut 


underſtand that it is not produced in a direct way, but from clippings of metal 
or other ſavings. It is requently contaminated with iron. The copper of a ſo- | 
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common verditer. Whiting wil riot effect a ſeparation. - The, precipicae a orded 
7 the Time is eqn But ires ſotne mutagement as do the quantities of water 
well as of the other aries pt the method of the drying, to produce the beſt 
MR. The” fli or hafſhneſs of the common verditer, atiſes nd doubt 
from an Artie of ſelenite ; whereas in the refiners Sierdirer little of lime is 
found, becauſe the nitrous falt of lime is very ſoluble in the water. 'If che ob- 
ect ſhould be found of ſuffcient bee importance, it is probable that the 
Pee cala of copper in verditer-migh brained hy an indirect proceſs of tratif- 
— nitrotis Td to the metal. nes ey the ſolutions of nitre andiof vnriol of 
per he mixed, the ukuli unites with the vitriollc acid, and vitriolated tartar 
kal down, if the quantity of water be not conſiderable, at che fame time that 
the nitrous acid transferred to tlie copper remains in ſoldtion. Other merhods 
of decompoſition might be eafily bs 7 nted out, but every thing of this nature 
mut be referred to 4 teſt of experiment. For in ſome inſtances, triple com- 
nds are formed whefe perfect decompoſition was expected, and in moſt in- 
ces the complete eckilcoration of the product is required, and many apparently 
1 circumſtances muſt be iaveſtigated and attended to, where ſo geli- 
cute a thing as the colour of *a metallic calx is che object aimed at. The -refiners 
verciiter is n re than twice as dear as the common. Both ute uſed in water 
h colotirs only, chiefly by the paper ſtainers. It is faid that the greater intenfity of 
colour added to the facility with which it may be unformly ſpread over any Cur. 
tie, uſſorcd the advantage ever of. cheapnefs to the refinets vetditer; but the laſt 
mentioned qualit iscommubicated-to conimon verdier, by Reeping ic for ſeveral 
days in water before it is uſed. 
In the igth volume of the Annales debits; is iferted e ee nen 
of verditer, by Pelletier, extracted ſtom a memoir read to the Academy of Sciences. 
Mſter givitig'a ſhort Hiſtory of the afticle according to the uſdal And excellenc 
ebiſtom of che French wrilets, he proceeds tofrelafe his own ex perintents. He 
_ ſed that urticle which'we- call refiners verditer. 1. Verditer was totally diſſolved 
in dhe türrous and marine acids, and red air was ſeparated h efferveſcence. 
The vitriolic acid attacked verdliter with efferveſcence, ſo as almoſt to 
et: the mixture out of the matraſs. The ſolution was not perfectly "Hear. 
——— diſtilled water was added. It too up the whole, 
ich was found to be ſelenite and vitriol of copper. The former was firſt Te- 
1 by evaporation, and afterwards the latter. From theſe products it was 
dertained that a hundred rains f the verditer contained {even grains of lime, 
und fiſty grains of pure copper. The inferior verditers were found to contain 
mimte lime and leſs copper, the quantity of the former in ſome amounting to near 
3 Their colour was accordiagly tefs intenſe. 3. Volatile alkali takes 
up the copper from verditer, and leaves a ſmall portion mild calcareous earth. 
1 But the numerical reſults of this experiment could not be depended on, becauſe 
_ © the'chalk*exifts/in'the verditer ſo minuteſy divided, or:perbaps: becauſe it unites 
with the compound in the ſolution, and cannot therefore be ell ſeparated, '''14. 
By diſtillation In the pneumatic apparatus, by radial beat, à loſs of accurate 
0 thirds of ins weight was expetienced. © The volatile «product was 
-46rdlly air, 'f6tublein water, converting tinckure of turnſdle to a red, and precipi- 
-*pating Rme water. It was therefore fixed ür. A few drops:6f water were per- 
eeived in the neck of the retort, which being deducted by eſtimate from the 
— of the —.— | teft 30 per cent. of fixed e 5. The tefidue of 
2 810 Sens 807 = 1 er | patent Bp 
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wder was then added, and, the diſtillatiog being renewed, more- 
btained, which M. Pelletier confers as a. eonclafive proof of the 


"= pity, contain, more chalk, and leſs copper: It is nor direciy aſſerted, 
that the other principles in theſe verditers are unakered in their proportions, E 


. wing, to its preſence. chiefly, yet | 
allo obſervable, that M. Pelletier's humid analyſis by alot 
{pions e vers Ou nor. polell ge Forgn | 
Ide moſt perfect analyſis in the preſear ſtate of chemiſtry, as haz already been 
remarked, under the article Vegetables, can only ſhew the component 


Principles in the ſame preciſe e and make verditer; but it 
5 * te calcination of the copper, à certain dixiſion, or 
Nate either of ſolution or precipitation, or in a word, other cirrumſtaoces rela- 


ſemblüng chat of verditer, He made many trials without fucceſs, ſome of wh 


proportion of lime, was ſmall ; but when this. proporti 
.p Fnough..te., decompole the whole of the pirrous lun 
„. 0 more or es 1 His ſuccefsful procels 
TE, 9 1 0 6Ka 
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"Copper was diffolved without heat in diluted nitrous acid. Tobis, limeda = 
powder was added with agitation, in ſuch a quantity as com poſe near * | 
hole of the nitrous ſolution, but not in exceſs, in order that the precipitat 
| might Pe a pure calx ef copper. After ſubſidence, decantation of the nitre o 
| lime, <Edulcoration with water, and drying upon à cloth, the-precipitate was oh- 
tained of a pale green colout. A certain quantity of this, with the additiom of 
as much water, if the maſs has been ſuffered to dry, as-is ſufficĩent to convert. ĩt 
into a thin paſte, was put into a large mertar, or upon the grinding: ſtone of the 
colour makers. It was then triturated with a ſmall portion of lime in powder. At 
the inſtant of this addition, the maſs aſſumed a lively blue colour. The quan- 
ity. of lime made uſe of is from 7 to 10 per cent. of the weight of the precipitate. 
But this quantity may be aſcertained by trials of a ſmall quantity of the mixture, 
which may be dried either in the ſun, or in a warm place during the time of tri 
turating. If its colour when dry appears too pale, a ſmall quantity of the pre- 
cipitate of copper may be added to the maſs, taking care that it ſhall: not be 
enough to make any difference in the livelineſs of the blue. The whole is then 
to be dried, which is ſpeedily done, and the maſs then proves to be of a colour 
_ equal, or even ſuperior to the verditer of England, and poſſeſſing the fame habi- 
tudes when chemically: analyſed. | The influence of light is of no conſequence 
| 75 operation. For the converſion is inſtantanęous, and takes place in the 
MN. Pelletier is of opinion; that the lime takes the vital air from the calx of 
copper. I have been diſpoſed to ſuſpect the formation of volatile alkali in this 
5 which ſtill deſerves to be further examined. He diſtinguiſhes verditer 
rom the cryſtals of azure, becauſe theſe laſt are a combination of copper wich 
fixed air, and from malachite, which may be conſidered as a combination of 
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_ fixed air with copper ſuperoxyge natd. 8 
; "VESSELS CHEMICAL. „ „ aigon dt 2 ht 
VINEGAR is an acid produced by a peculiar fermentation from vinobs- 
liquors.” Its qualities depend much on the method of exciting and of conducting 
that fermentation. The wine which is generally converted into vinegar, and which. 
: for ics Cheapoeſs is generally employed for this purpoſe, is ſuch. has become. 
already four”; although the better and the more ſpirituous the wine is, and alſo 
_ the more of the vinous ſpirit that can be retained in the vinegar, the better and 
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employ good wine, and to conduct the fermentation: in the moſt advantage 
e we 


_ . thettnotion, a ſwelling; a hiſſing noiſe, 2nd} an cbullitioa may 


Wee be Cn the esd vinegar. | 


Take two large oaken vats or hogſheads, and in 2p Das 5k oh 


ate or hurdle at the diſtance of a foot from the bottom. Set the v uprigh 
on the grate. place a-moderately cloſe layer: of green twigs, or feln guttir 
at the wine: Then fill up the, veſſel with the footſtalks o tapes, comm only 
calied the cape, to che top of the veſſel, which. muſt be leſt quite open. 
Having thus prepared the two veſſels, pour into them the wine to be converted 
iato vinegat, ſo as to fill one of, them quite up, and. the other but half folk 
Leave chem thus for twenty. four hours, and then fill up che half. e 99 0 
with liquor from that which ĩs quite full. and which will now in its tu 
leſt half- full. Four and-twenty: hours afterwards repeat the ſame fr en £1 
thus go on, keeping the veſſels alternately fall and half. full during every tent 


four hours till the vinegar be made. On the ſecond or third day there will ariſe 5 


in the half. filled veſſel; a fermentative motion, 2 with: a ſenſible 
heat, which will gradually inereaſe from day to. da On, 555 .contrary,...the - 
fermenting [motion is almoſt: imperceptible in the full yeflel ; and as the two > 


veſſels are alrernately full and half full, the fermentation 1 by that means — 
in ſome N eee and is only renewed. Fer other in © in each 


veſſel... | af 

Wen i de 1er to * entirely, Seaſed, even in the half: fillec 
veſſel; ir is a ſign that the fermentation is finiſhed, and therefore «] : ViDegar. 4 
then to be put into caſks cloſe ſtopped, and kept in a cool place. 

A gfeater or leſs degree of warmth. accelerates or checks this, : as Vell as the- 
ſpirituous fermentation. In France it is finiſbed in about fiftben days, Ai 
| be ſummer; but if the beat of the air be very great, and exceed the twenty- 
fifth degree of Reaumur's: thermometer, the balf-filled. veſſel muſt be killed up 
every twelve hours, becauſe if the fetmentation be not fo. checked in that time 
it will become violent, and the liquor will, be ſo beated that 1 * Af the ſpi⸗ 
223 parts; on which the, ſtrength of the vinegar depends, will 

ſo that 2 will remain after the fermentation but, a vapid liquor, an. ddd, 
but effete. The. better to prevent the dilhpatign of the ſpirituous pars, it is 
proper and uſual precaution to cloſe the mouth of the half, filled veffel in whick - 
the liquor ferments, with a cover made of ak wood. As to the full — 95 
it eis always left open, that the air may act freely on the Uquor it contains. 
for it is not liable to ihe ſame inconyeniencies,, becauſe it Keen but d ery : 
ſlow! 8 | 02 Halo vo 

Diana 0 Portarif Jas Arts et Metiers; ee method i is ; defefibed;”. 


by Which a very good vinegar is commonly made at Paris, from the lees of w Wine. 


For this purpoſe: all the wine contained in the lees, 1s. prefied out and: pat int 
e caſts, the! bung holes of which ate left open. Theſe caſks are put i 
hot place, and if the: fermentation proceeds to falt, it mut be chet 
adding more freſh. une. The proceſs is: very Hmila t the; f aregoins: 1 
The appearances which accompany. the,.acetous fermentation, 7 gh inh 
thoſe that occar in the ſpirituous fermentation, In both cn yl „An, 25 
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| e eſſential dfſerences betyreen. Wem. Bed Peas ,gh prod 
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e a is 8 while a 


contrary „ Us wy id. wh vinegar. 189005 N 7 757 aten or u Ids, 1 

ſeems to STOOL, oe to retain the bat 'of” 9705 ed air, 5 = 

wore! angerous pare of ours of fermentarion. Li, Vinegar, 1 2 not 

depoſit tartar as wine 8, on although it has been made with on. that had 

not | dbvaſred'? its tartar. But the ſeditnent af vinegar is a viſcid, oily, and. very 

putreſcent matter. The ipe-ſtalks uſed in the making of vin ar, te Os 

and increaſe the fermentation, are covered over with ly mace hh 

ration. They are generally waſhed: clean,” and carefull 

| che fermentation 62 more vine . becauſe the prin ich; which 2525 ar Tok 
rent. The caſks alſo which have be 


Roy 1 01 vinegar. 
ars that the ſtrength. Tk vinegar is i impaired * too * e 

in at not as all ftop moſt 1 rom the 1922.3 of ardent ſpirit, 8 
certainly cbnttibutes to its formation. Hence ſmall caſks or veſſels im 
cloſed, are beſt ſuited to this proceſs, In England the vinegar makers. 9s ſeveral 
hundreds of caſks ſed, in the open air, with the bung-hole rn and. 
covered. each with a tile to exclude the rain. Beer is. brewed of a 3 5 ſtrength 
from malt for this 1 8 51 urgoſe. The addition of bops i iz net here uſed. 56M 
Milk alſa affords vinegar by fermentation, This fluid does not afford ardent 
Fat enough t to favour th © Gperation; which therefore requires either the en 

a mall ba ſpirit, or a conſiderable heat, ſuch as that . a warm oven. 


© Mich, n Zrpnf reaſoning bas been offered by philoſophers 6 on. "the chen of | 


the 3 W e and the com 1 7 1 $i W 1 
and eſtab] = 


b ee "The molt Noo a 100 1 55 AL ver FB: 
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N rations, ERA Foy 152 4 150 re be pdf: eat Will 80 
| KT: or i opt veſſels may alfo be uſed. 7. 5 quantities 155 4 
alembie With a glaſs head and worm pipe of pure tin is 10 00 ed Som ne 
direct that the «joke ſhould be tinned, 3 others that it. ſhould be f meare = 
greaſe.” T Onttiwance does Hot ſeem, to promiſe much At Ve nt 

may yitiate I acid, fince Rozier remarks, that fat oils and vine ar bare, ome 
action on each Met f in diſtillation.” There is probably nothin to fear fror 8 
bare copper, if 5 . be oe in hot. W the confeckioners have) Jong. 
ſince. rema rked that hot vinegar t corrode or receive an re Znati 
ogy Copper 9 thovogh th ies „ fuer ve Ries fan 


in 


d. 
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This bas „ 
r Sy 0 6000 of the pen cents by che 
esd als cat 40 Oh. the copper, Ae wink 1 to b bed 
Diffifled'vinegar is called the acerous acid. A 
Dr, Orell, ia the Journal de Phyſique for Ode 1783, are ſet of K 
petite nts toſhew that all the vegetable acids are convertible into one, and that 
the primitive acid is contained ia the pureſt ſpirit of wine. His reaſoning and 
inckuckiotis are confortable to the theory'of phlogiſton. Moſt chemiſis at pre- 
ſent, hate cer may be the theories they maintain, would find it neceſſary to 
attend ſtrictiy to the agency of vital air in procpſſes of this nature. I give the 
experiments in the words of the Engliſh tranſlation at the end of Scheeles 
SY Theſe heſe may be compared Win the OR adduced under e Vat 
etables. 
of | FFithe reſiduum of dulcified ſoirit of nitre be boiled with a large quanticy 
of: nitrous acid, care being at the ſame time taken to condenſe the vapours by 
a proper x Arn and if the liquid which has paſſed over be ſaturated wi 
vegetable alkali, nitre end terra foliata tartari will be obtaĩned. If the latter be 
ra: 1578222 of ſpirit of wine, the "vinegar may be get by the ordinary 


roc ſs. 


— 


2. Upon boiling the refiduum over again wich nitrous acid; the lame produtts 
ate ob d. Tue öftener this proces is repeated, the leſs is procured of acid 
ar, And at length no veſtige of it is to be found. 8 | 

3. If part acid of ſugar, completely formed, be boiled wich twelve of Sour 
teen times its quantity of nitrous acid, the former diſappears, ; and the receiver 
E to contain pfilogiſticated nitrous acid, vinegar, aerial acid, phlogilti- 
onreff air, and in the fetort there retains a little \calcareouseatth..__-;. 11-1 
4 if the! acid 8 Jo been wig times its Karma of virriolic agi aci 


1 1 in able n Which on being L kane ee 224. 25 
areal dcid'of -rartar ; for, wich vepetable- Aal dt ſcunſtitutes cream: of tartat. 
6. 2 ider, from Which the tartariſed lime (tattareous ſelenite) was 4455 

be evaporatell, "there will remain a dark- coloured mater, which Vie 2 
on on Alle, empyreumatic acid of tartar, and a ſpongy coal. Hence it ap- | 
pears, *thar pin of wine conſiſts of acid of 'tartar, of water, and Phlagiſton: 
ſo thar'it ista native dulcified acid; and nitrous acid, on being mized ich it in 5 
moderate, vantity, diflodges the acid of _ tartar. If more nitrous acid be ad 
ihe a "Tartar 1s Sn ed into acid of ſugar; 2 phlogiſtoh ; and by, an b 
a new portion of nitrous acid, the acid of 'Fugar into winegar. 

* one part of acid of ſugar, together pn De and one- half part of mai 

e, Be boiled with ia ſüffietent quantity of nitrous acid, the manganeſe "Wl 
acme Ufſolved, „and r with Phleg icticatel 2 e A 1 
over into tlie e N 115 
F. If 2682 of ärtär and äng ganele he bene ich vatfiolic nc the 1 gan „ 
wilt de dinieed, and Vinegar, with! wiriolic acid, be obtained. : 
9. When Zeid *of "tartar, manganeſt and nitrous atid, are boiled} 40g N 
the e is Do and vinegar, anther with e nitrous EN. 


1t "ear and pr of wine be QIBSHECS L * cen many." 
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che hole is converted into vin | | 1 ly. G&ed, 

3 and partly phlog iſticated air- Ih A dn ST i 80 by 

"OP irt of vide be boilell vith Lirriollie acid and — it will he 
converted 1 into vinegar and phlogiſticated air. 

12. Spirit of wine, by being diſtilled pains of twenty Ho fm off 1 
ens changed into rr nd a ee, _usntRy 135 waer was 
- tain 1 2 + 

22:2: ͤĩ75ßk':ĩ e tartar; and pt (ara god 
vinegar, are modifications of the ſame acid, as it contains more or leſs. phlogiſton, 
or as the modern chemiſts would ſay, leſs or more acidified by vital air. The acid 
of tartar has the greateſt quantity of the phlogiſton ; the acid of ſugar a little 
leſs, and vinegar has the ſmalleſt quantity. Gr if che real principle, vital air, 
be confidered, its quantities in theſe are in the inverted order, more inſtead of 
Jeſs. In theſe experiments, it is neceſſary to employ nitrous acid and fixed 
alkali, without any admixture of marine acid, ocheruiſe 2 — will be led 
into miſtakes, © E litt 
Vinegar, as an acid, unites RANA all the — 2 e GY wal. of 
the metals; and with theſe baſes it forms compounds, ſome of which are 
cryſtallizabie, and others have not yet been reduced to a regularity of figure. 
The affinity ® of the acetous acid to theſe ſubſtances, is inferior to that of moſt 
of the other acids, even of the vegetable and animal kingdoms; as appears from 
Bergman's table of affinities. The acetous ſalts are eaſily decompoled by other 
fironger acids, eſpecially by the vitriolic, nitrous, - and marine; and at the ſame 
ume the acttous acid may be procured by diſtillation. Theſe ſalts; may likewiſe 
be decompoſed merely By beat; but in this proceſs the acetous acid is alſo 
decompoſed, and changed chiefly into fixed and inflammable air, in all 
thoſe inſtances where the acid is ſo ſtrongly combined with the, baſis of 
the falt, as to require a certain conſiderable degree of heat to effect its ſe- 

ration. 1 n ses #55 
Wick ponderous earth the ſaline nia armed by as. one acid, does not 
 cryftallize ; but when evaporated to dryneſs, it deliqueſces by expoſure to air. 
This maß! is not decompoſed by acid of arſenic. Bergman, Nov. Act. Upſ. ii. 
223. Although this earth is placed by Bergman at the head of the column of 
. the acetous acid in his table, as having the greateſt awry, ene: that 
this ſuperiority is not founded on experiment. | 

With fixed vegetable alkali this acid nnites and forms ph Fee falc 1 
ſcarcely . called ny: foliated earth of ee A. rege a 
tartat: . 

© With mineral alkali it forms a eryſtallizable ſalt, which does not r deliqueſce. - 
To this ſalt no name has been generally, given, but it may not ear De - - 
Dr acetous ſalt of mineral alkali. 

The ſalt formed by uniting vinegar wich volatile alkali, called by the various 
names of ſpirit of Mindererus, liquid ſal ammoniac, aoetous ſal ammoniac, and 
by Bergman, alkali volatile acetatum, is generally i in a liquid ſtate, and is com; 
. monly believed not to be cryſtallizable, as in diſtillation it paſſes entirely 
over into the receiver. It nevertheleſs may be reduced into the form of 
_ mall N e when — e is 1 to os e er of 
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Weſtendorf, by adding his concentrated vine to mild volatile alkab, obs 

rained a pellucid liquid which did not cryſtallize, and which by diftillation was 

totally expelled from the retort, leaving only a white ſpot, In the receiver 

under the clear fluid a tranſparent ſaline maſs appeared, Which being ſeparated © 

from the fluid, and expoſed to gentle warmth, melted; and the out abundance: 

of white vapours, and in a few minutes ſhot. into ſharp. cryſtals reſembling thoſe- 

of nitre. Theſe cryſtals remained unchanged while cold, but, when melted by | 

a gentle warmth, they ſmoked and evaporated. Their taſte at firſt was arp . 

and then ſweet, and they poſſeſſed the general properties of neutral ſalts. | 


be ſalt formed by diflotving chalk or other calcareous earth in diſtilled vine-. 
gar, called ſalt of chalk, or fixed vegetable ſal ammoniac, and by Bergman calx 
_ acetata, has a ſharp bitter taſte, appears in- the form of cryſtals reſembling 
ſomewhat ears of corn, which remain dry when expoſed to air, - unleſs the 
acid has been ſuperabundant, in which caſe they deliqueſce. By diftilling 
without addition, the acid is ſeparated from the earth, and appears in the 
| form of a white acid and inflammable vapour, which ſmells like acetous ether, 
_- ſomewhat empyreumatic, and which condenſes into a reddiſh brown liquor. : - 
This liquor being reEtified, is very volatile and inflammable: upon adding. 0 
water it acquires a milky appearance, and drops of oil ſeem to ſwim upon the 
ſurface. After the rectification, a reddiſi brown liquor remains behind in the 
retort, together with a black thick oil. When this earthy (alt is mixed with a. 
ſolution of Glauber's ſalt, the calcareous earth is preciputated along with the 
vitriolic acid, the acetous acid uniting with the mineral alkali, makes a cryſtalliz- 
able ſalt, or foliated earth, by the calcinatien of which to wWhiteneſs, the 
mineral alkali may be obtained. This acetous calcareous ſalt is not ſoluble 
„ % c ( Per, 
With magneſia, the acetous acid unites, and, after a perfect ſaturation, forms 
a viſcid ſaline maſs, like a ſolution of gum arabic, which does not ſhoot into 
cryſtals, but remains deliqueſcent, has a taſte ſweetiſh at firſt, and afterwards 
bitter, and is ſoluble in ſpiric of wine. The acid of this ſaline maſs; may be 
| ſeparated by diſtillation: without addition. See Margraaf's Chemical Works, 
vol. ii. Wenzel on Affinities, and Bergman on Magnz<la,' OO DS, 
Tue earth of alum obtained by boiling alum with alkali, and edulcorated by a 
_ digeſting in an alkaline lixivium, is diſſolved by diſtilled vinegar in a very incon + 
ſiderable quantity. (Wenzel, p. 202.) A conſiderable quantity of the earth of 
alum, precipitated by alkali, and edulcorated by hot water in Margraaf's manner, 
(Chemical Works, vol. i. p. 200.) ſoluble in vinegar,” and à whitiſh ſaline 
maſs is then obtained, which is not cryſtallizable. From this maſs a concentrated 
- acetous acid may be obtained by diſtillation. W ſays that he obtamed 
ſmall needle-ſhaped: cryſtals from a ſolution of earth of alum in acetous acid. 
T be acetous acid has no action upon ſiliceous earth, for thencedle-thaped cryſtals: 
obferved by Durande (E lemens de Chymie, Dijon, iii. 1 3.) in a mixturt of vinegar 
with the earth precipitated from a liquor of flints, do not prove che ſolubility — - 


fijjceodsrearthy as Lonbardi offres ĩ?ĩ??ꝗ?!ß˙f = 
Dido is ſoluble not only in its metallic and calciform ſtates, 'bur alſo, when N 
mixed with other metals; according to the experiments of Metrs, Macquer and | 4 
Montigni. (Gazette de Sante, 1777.) Concentrated vinegar diſſolves zinc Wu . 

much heat, ſulphureous ſmell, and exhalation of inflammable vapour, and forxms 

with it a congealed maſs, which being diluted with water, yields n Spa 
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lars, he obtained foliated, talk cryſtals, and Monnet got from this ſolution 
| e s of a eee e e eee 
ſome of a laminated, and others of a granulated form. He obſerved that this 
ſalt, when thrown. on the coals, fulminated at firſt a little, and gave a blueiſh flame, 
gs Wes N EAR acid eſcape, while a yellow calx remained. (Elem. 
/ Ä ih 4h | )) 
: "The acetous falt of zinc is decompoſed by diſtillation, without addition, ag- 
cording to Hellot, into water, an n liquor, an oil which. at, firſt, ap- 
Pears yellow, and afterwards green, and white flowers, which burn with a blue 
flame. Weſtendorf obtained in this diſtillation no oil, but ſome acetous acid; 
x ſueet · taſted empyteumatic liquor containing zinc; a ſublimate of flowers 
which were ſweet, ſoluble in water, and burnt with a green flame; and when a 
ſtronger beat was applied. the zinc ſublimed in its metallic ſtate, leaving a ſpongy 
coal. at the bottom of the retort. The ſolution of zinc in acetous acid gives a 
green colour to ſyrup. of violets, throws down a white precipitate on adding 
alkalis, or an infuſion of galls, is not precipitated by common ſalt, vitriolated 
tartar, vitriolic or marine acids, blue vitriol, or corroſive ſublimate, but farms 
a red precipitate when added. to a ſolution of gold; a white precipitate with 
folution of filver, a cryſtalline pearly precipitate with ſolution. of mercury, and 
eryſtalline precipitates, with ſolutions of biſmuth and of in. (Weſtendorf, f. 

45. Bergman ſays, this acetous ſolution. of zinc is decompoſed: by the acid of 
arſenic. (Nov. Act. Upſ. tom. ii.) hd ES ET 


= 


: 2 4 
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_ Vinegar diſſolves iron with a flight efferveſcence, cauſed by the diſengagement 
of an 'inflammable gas, and acquires a. reddiſh brown colour. The ſolution 
when evaporated depoſits much ochre, and yields when cold a few. deliqueſcent 
cryſtals, according to Monnet. (Diſſolut. des Metaux,) Theſe cryſtals have a 
- Fweetulh, ſtyptic taſte: when expoſed. to diſtillation their acid eſcapes, and a 
yellow calx remains which is attractable by the magnet. But Mr. Gellert ſays, 
that the folution yielded by diſtillation only a watry fluid. Wu 255 


- 


Vinegar has ſcarcely any action upon manganele, even in a boiling heat. Ne- 
vertheleſs concentrated vinegar by being repeatedly diſtilled with manganeſe, be- 
comes ſaturated, and the (alt is deliqueſcent. (Scheele on Manganeſe.) + 
_. Regulus of cobalt is not ſoluble. in vinegar, but its. calx.. gives a pale roſe- 
coloured ſolution, which has the property of being a ſympathetic, ink, that re- 
ceives a green colour from marine acid. This ſolution is not decompoſed by acid 
of arſenſe. (Bergman, Nov. Act. Upſ. ii. 245.7 oo et 
 ' * Vinegar diflolves nickel, and the ſolution yields green cryſtals. (Bergm. de 
Nicolo, ſ. 14.) 1 n 1 775 
Ihe caſy folution of lead by vinegar, and the falt called ſugar of lead thence 
PPP 
Tin communicates to vinegar, by means of digeſtion, a turbid appearance, 
and à metallic taſte. Alkalis precipitate a little from this ſolution, (Margraaf's 
Chem. Works, vol. ii.) This tin does not adhere ftrongly to the acid, and 
yields no cryſtals by evaporation, but a yellow gummy, ſaline maſs, of an un- 
leaſant ſmell, which does not deliqueſce, but melts eaſily upon coals, ſwells 
e and leaves behind 3:gray pongy ail, This fglution of 0 in Line 
gar may be decompoſed by iron, zinc, and lead, likewife by vitriolic acid, by 
common falt, and by alkalis. It forms a black precipitate, when added to a ſo- 
Jation of filyer, and to a ſolution of gold a purple precipitate. (Westendorf, ſ. 
nnn 
e : 7 ' Eontentrated.  . 
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conventrated Sinegar,” (Wetzel, —— 1 — oa ae = 
been ſtrofigly Ms ed on by deflagra 95 ch double 1 qua nai 0 Ale 
petre, 2s well edulcorated, or the precipitate from a hacer in t tin, by mea 
of ſpirit of fal ammoniac, are fo foluble in this acid, that cryſtals. may 'be thence 
obtained, which are White, bard, ſolid, tranſparent, and ſweeriſh, called M 
ficht's falr of Jove, or falr of tin. This acetous falt of tin may be decomp 
by vitriotic'acid; by common falt, or by alkali,” (Bergman in Scheffer * 
Works, p. 237. Y - 

Bifmuth and alſo i its calx, Se to Pott, (Obſers, Chem. vol. i. p. jou 

are folubſe in acetous acid, with which they form a bitter acrid liquor, hie 

cannot easily be brou ht to cryſtallize. Wenzel alſo mentions the folubilit 

ef biftnuorh in'rhis acid, (Vero, p. 204.) and fays that upon e LE 7; 
lätion a yellow” mals is left, which is no longer foluble'in water. 

b bilmath is more ſoluble in its metallic than caleiform ſtate. However, 1 0 
calx is Aſo in Tone de ree 27 in the acetous acid, appears from Ber N all. 
( ov. Act. Upf. rom: li. p. . 3 

Weltendort's concentrated on ſeemed to babe but little {Rich of pier , 
for IE ounce of the acid, with a geſtion of twelve hours, diffolved only; 9 | 
grains.” (Loc. citat, f. 41.0 1 

© The above authoffties prove clearly that the authors of fe Ries de 
2 Djjon, are miftaken in their afſertion' of the abfoſute unſolubility of Siſaath, 
of of its precipitate, in acetous acid. (Tom. ili. 1 | 7.05 e "enki 
"he regiutus of antimony is ſearcaly ated o the acetbus acid, een 
When a bol ing, heat is applied, aàccordipg to el and Monnet.” _ Neves & 
leſs- it appears to be di alt olved i in ſuffiGent, quantiry, not only by vinegar, "bt 
even 35 wine, to im rt to thefe liquors an emetic quality. But this q antic 
may be too mi inute to be difcovered by wei ghing. Weftendorf* has alſo | db 
ſerved,” that he vi inegar digeſted on regulus of ãutimony gives a 40 teenith clout 
to the Pruſſian lixivium, although. ic does not give any indication of” 705 to 
infuſion of galls; 3 and that When this vinegar is abſtracted, an 2 pearance " a 
fublimate and a metallic reſiduum ſhew that there had deen ſome degres of 


poet 


ſolution.” The cals and glals of antimony ate ſomewhat more ſoluble” in this | 


| Acid. The r from a ſolution of regulus of 'aritimony 1 | 


ua regis, by mean of fixed alkali, is ſoluble In concentrated vine oor bot 
Ws, en evaporation. is not cryſtallizable according % Wenzel. -* 


ſolution_may. be compoſed, by” acid of arſenic. (Bergman, Nor. Rel. Boe ; 


i. 2 6.) 
Tie e of arſenic i is not ſoluble i in Et fag. Hut its calx ofa 80 n 
either in common or diſtilled vitlegar. Cadet (Scavins Fran; obtain 4 
eee Y diſtillin I r gt 39 75 arſenic and TORRENT 2 be 


auttors of che Elemens de Oh ywie, 3 oe: in. 39. repeated and exithded chis 


enquiry, | and met 1 U fome Carols re 


ults, of. which ch Keir gives 2 [Tab 


8s 


1. Five. bunces ©) liffilled v vine 45 e dig eſted wal nd bar 158 
n ee | he, hltered, 15 Go. Was covered, di wg 1295 a 
white {aline, cruft, in quantity. I 1708 eight, Fe, 8. From kame trials 
animals it was my ch leſs noxious than arſenic. ikle Toh folation; of this eruſt 
in water A ſolution of alkali was added, {7 . wk Ak.) A "Flt; in. re lar 
cryſtals was formed 1 in the courſe of font days, W rew Gown a | 


cipit 
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The | 15 pflance.; 15 AS. follows : St r, 


ole 
ton” With 1 


ate from the nitrous ſolution of filver.” 3. * mixture of equal parts cf I 


ſublimate, and-the guy of the ſpot on the coal, prove that theſe two ſubſtances 
te of combination, which is further evinced by. the loſs 


corrects arſenic. 


einn 
Vinegar does not act upon mercury in its metallic ſtate, but it diſſolves the 
metallic calces, as precipitate per ſe, turbith mineral, and the precipitate formed 
by adding fixed alkali to a, ſolution of mercury in nitrous:acid ; with all which 
reparations of mercury it forms white, ſhining, ſcaly cryſtals, like thoſe of 
Entire ſalt of borax. 23 eee! 75 ; T5 JJ§˙% hola ln bhol ron: Fes 55 5 
. Concentrated acetous acid does not diſſolve ſilver in its metallic ſtate; but it 
readily diſſolves che yellow calces of filver precipitated from its ſolution in nitrous 
acid by means of fuſible ſalt of urine,” or volatile alkali ; and very 'copiouſly 
with the help of a boiling heat, n thence obtained by means of 
fixed vegetable alkali. (Ma raaf's Chemical Works, i. treatiſe gth.) The 
laſt mentioned ſolution yields ſhining, oblong, needle-ſbaped cryſtals, which are 


changed to a calx by means of ſeveral acids, eſpecially by the marine; and zinc, 


iron, tin, copper, and quickſilver throw down the filyer in its metallic form. 


F Scheffer, &c. Weſtendord, lib. cit. & Wenzel, Verwand- 
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WI} Theacetous acid makes n upon old in its metallic ſtat ſtat The, 

_ crude or undiſtilled vinegar decompoſes: a, {olution of gold, and produce 8 A 
dark violet · coloured, and alſo a metallic precipitate, Diſtilled vinegat t 79 
down: the gold in its proper ſtate. The precipitate effected by addi 1 ed | 

alkali, when, digeſted with acetous acid, is of a purple colour (Berg. Nov: Ack. 

Upfal. ii, 237.) Weſtendorf's concentrated vinegar. diſſolves not only this 

Precipitate, but alſo fulminating; gold, and; the latter very eaſily. The ſolu- 

tion, which is yellow, gives with a volatile Alkali a N precipitate; with''a 

lixiviunvof blood, a blue precipitate; and both the precipitates fulminate.” 

The dry ſalt of gold diſſolves in this acid, and 708 ant yellow Etyltals.. 

(Weſtendorf. Diſp. cit. ſe&. 12—15.). | 

latina is unſpluble in the acetous acid, but the precipitate obtained by 72 
ding fixed alkali to the auen is ſoluble in this . ec Nor. Act. 
pal 11. 238.) 

Concerning the * 5 of vioegar on ſpirit of wine, ſee Erazk- This acid 
| Haz 80 effect upon fat oils, except that when diſtilled together, ſome kind of 
mixture takes place, as the Abbè Rozier obſerves... (De la Fermentation des Vins, 

p. iii.) Neither does diſtilled vinegar act upon effential oils ; but Weltendort' 
concentrated acid diſſolved about à ſixth part of oil of roſemary, or one "half 
its weight of camphor; which latter ſolution was aue e and the cam- 

Pbor was precipitated from it by adding water. 

Vinegar diſſolves the true gums, and partly the gum "reſins, by means ol di- 4 
er (Poerner, Delin. Pharm, ſect. 35.) | 

+ Bocrhaave-obſerves; that vinegar by long boiling diflolves the flelh, carti- 

Jages, bones and ligaments of animals. (Elem. Chem. ii, proc. 52.) 

„ Tbe Count de Lauraguais obtained highly concentrated vinegar N 
griſe in an icy, form. This form has hitherto been entirely aſetibed to the cu- 
preous particles combined with, or at leaſt acting upon it; but Mr. Lowitz“ has 
E that the acetous = itſelf ann the property of aſſuming | A .cryſtal- 

ard” i god: 

This chemiſt — e ene vinegar (alkobol aceti) by co congelaon 

in the following manner: He froze a whole barrel of vinegar as muc 

fible, then diſtilled the remaining unfrogen vinegar in a water bath; 8 by T4 

means he at firſt eſpecially collected the ſpirituous ethereal part; the vinegar 
which next comes over he froze again as much as poſſible, — afterwards 587 
-rified it, by diſtilling it again with three or four pounds of charcoal e By 

chis means he never failed to procure a very pure, ſweet: ſmelling, con- 
Centrated vinegar ; the agreeable odour. - which, however, may be 40 far: 

ther improved by the addition of a proper quantity of. * Ethereal quer- cd 1 

lected at the beginning of the firſt di $666 WIE but whic We be previouſly 

emer by two or three rectificationsns i 

After the diſtillation on the water-bath/ was over, that no vinegar "might be 
oſt be-removed{/the retort, with the charcoal powder which remained i in it, to a S 
ſand-bath; and thus he obtained, by means of a ſtrong, fire, a few, ounces more 

of a remarkably concentrated vinegar, which, was of a yello colour... _ 75 

_ Having collected about ten ounces of this concentrated vinegar, he e ex 
it to a cold equal to 195 of De Liſlels thermometer 0 which, ſituati = it + wor 
into cryſtals: N N part. He let what remained. f fluid drop, 55 rom 
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er ftals into a baſon placed underneath, firſt in the _ air,; and Se bac 
nely 


at ther window Within doors. ' There retnained in the bortle fnow white 
foliated cryſtals, cloſely accumulated upon each other, which at firſt he took ro 
be nothing but ice: on placing them upon the warm floye, they diſſolved 
into a fluid which was r as limpid as water; had an uncommonly ſtrong. 
highly pungent, and-almolt ſuffocating acetous ſmell, and in the temperature of 
145 of De Lifle's ſcale, Innediately eee imo a folid de San 
mals, reſembling camphor, 

© Phe quantity of this excellent glacial vinegar ampunted to two ounces; and 
the following are the moſt remarkable N which it exhibirs i in this uncom- 
l beautiful cryſtallized ſtate: 

1. In a temperature of 145 degrees, the previcafty liquefied glacial viricgar | 
begias to ſhoot into beautiful arboreſcent and plumous figures, exactly in the 
ſame manner as water that undergoes a gradual congelation. There is at th 18 
time a conſiderable extrication of air- bubbles, and at length the Vinegar de 
1 1 into a cryſtallized and completely folid mals. 

2. This cryſtallized glacial vinegar es nent a tempetarare of 3 at leaſt 126, in 

order to become fluid again. An 0 
. The cryſtallization of the fluid lacial vin ris effe lacing 
it in water mixed with ſnow or ice. 5 0 e by 1 
4. If only a part of the cryſtallized placid vibegar is melted, by the a applics- 
tien ef che warm hand, an appearance of very fine eryſtallizations is afforded, 
provided the warmth of the room is not greater "than 130 degrees. This may 
be repeatedly produced. If it is ſuffercd to remain undiſturbed in this tempe- 
rature, large ſpecular cryſtals are ſeen to ſhoot up along the fides' of the bottle, 
conſiderably above the fluid, and frequent] ro bend over to the l . 
im m of an arch, till chey dip into the Jiqui vinegar again. 

3. One of the moſt remarkable phenomena is this, that, by expofin 
increaſing cold, a great variety of exceffively delicate vegetations, ruſe . 'F | 
ſublimation, take place in the empty part of the bottle. Althouf h they ſtretch 
out very far, and hang as it were floating in the empty part of tie bottle, wi 
only adhere by a very ſmall point. They are ſo extremely thin and tranſparent, 
as mot to be diſcernible in certain directions 4 and they frequently exhibit all "the: | 
various colours of the rainbow. . 

6. By placing the melted glacial vinegar in ſnow, the four following. 'equally | 

fing appeurances may be produced”: 70 

If, as exactly as poſſible, the ſmalleſt degree of cold i in which che glacial vines 
yur is capable of beginning to freeze, be applied, there are immediately f 
on® opening the bottle and ſhaking it a little, an immenſe number of extremely 
thin floating cryſtals, which are in the form of equilateral triangles, quadran- 
galar planes, &c. and erkibit; eſpeeially r der are the fineſt -variery; of 
 coloms; SLE *4 _ 

On idcreaſing the eld, and darts pelo and thaking hs bottle a8 
bef6te/Beatidfh}; Ahinipg, thin cryftals of a quatrang! pentangular, Hexan 
5 raginted form, falt airs the Voitotii, and ly "refettible —_ * 

5 > + (PINS ty 464.45 % 1. 300 15 C3 L453 £24 et A+ 4 
hy ey Arg eder Gegee ef ode; Mete Thbiaked balls, or Plobular lu ps, ten 5 
down to the bottom, increaſing very quickly irt ſize during their ain 
Laſtly, if the refrigeration is catried to its higheſt pitch, —_ the bottle i is 
and ſhaken before the "cryſtallization Bas ſpontaneoufly begun, t the 75 7 
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negat congeals throughout, with an extraordinary quickneſs, into A, compact, 
ſnow-white, ſtriated maſs, | 14d 3601157511610 DST d n 1013). Ban. igt 
Fot che production of theſe appearances, it is,neceffary chat the 
gar be previouſly brought into a perfectly liquid ſtateee.. 
2325 The internal ſurface of the bottle, in which the glacial. vinegar is kept, 
is frequently covered over with the fineſt delineated figures, ſome of which are 
criſped, after the manner of the froſt on windows; others, on the contrary, are 
of an angular, jagged, or rectilinear form, amongſt. which are alſo, ſometimes to. 
be feen, quite diſtinct from the other figures, equilateral triangle. 
8. When the glacial vinegar begins to cryſtallize in a quiet place, the ſurface: 
of the ſtill fluid vinegar; is covered over, as ſoon as ſome ſpicular and arboreſ- 
cent cryſtals ſhoot from the bottom upwards, with a cruſt as ſhining and ſmooth 
as a mirror; underneath Which, however, a large concavity is immediately af - 
terwards formed by the air, which is extricated in great abundance, and mounts 


1 


upwards. - « 841 * e ” 8 1 8 ar, AS 
9. Glacial vinegar in its ſolid or cryſtallized ſtate, notwithſtanding the great 
uantity of air-bubbles that are entangled in its whole mals, occupies much leſs: 
pace than it did in its fluid ſtate, | 


After Mr. Lowitz bad attended to theſe ſtriking properties, and had obſerv- 


ed that vinegar in this ſtate is of ſuch an extraordinary ſtrength and putity as 


to be in its higheſt degree of perfection, he took all poſſihle pains. to find out 
a method of obtaining all the acetous acid in the ftate of glacial vinegar. ft 
The ſtrength of each, ſort of yinegar, which it was neeetlary for him to know 
in his experiments, by degrees he aſcertained. in the following manner; viz. 


To one drachm of yinegar he added, drop by drop, a: clear ſolution of equal, 


parts of ſalt of tariar and water, till all at once a cloudineſs or precipitation ap- 
pears. Although, on the appearance of this ſign, the acid is already ſuperrſatu- 
rated with the alkali, yet it ſeems to be a more accurate teſt for aſcertaining its 
ſtrength than the ceſſation. of efferveſcence; for as the point of ſaturation ap- 
proaches, the efferveſcence becomes ſo imperceptible, that it is almoſt impoſ- 
ſible to determine with preciſion when it is really at an end. Every five drops 

f the alkaline ſolution, which he finds it neceſſary to add to the vinegar, till 
the precipitation takes place, he reckons as one degree. Thus, for example, 
if a determinate quantity of vinegar requires 25 drops for chat effect, he de- 


2 . 


notes its ſtrength by five degrees. This is about the ſtrength of good diſtilled: 
VInegar. . | f 


That vinegar which in. conſequence of its concentration is capable of cryſ-- 
tallizing in a great degree of cold, he, calls cryſtallizable xinegar; the cryſtals. 
of vinegar ſeparated after the cryſtallization is completed, from the remaining; 
fluid, portion, be calls glaciat vinegar ; and laſtly, to the fluid reſiduum he 


gives the name of mother ley of vinegar. ay 0 
From a great number of experiments he found, that vinegar muſt have at 


3 
* F 


leaſt twenty-four degrees. of concentration, before it can he brought to cry - 


"Jes by;expoſure to the moſt, intenſe cold. Vinegar, muſt be of rhe ſtrength. 
of 42 degrees at leaſt, in order to become glacial vinegar ; viz. in this ſtate, of 
concentration it has the. property of cryſtalliaing in a degree of cold not exceed- 
wg that in which water begins to freeze. „ BIG > notige Re 
Ile found that charcoal, on being diſtilled with vinegar in a water: bath, poſ- 


feſles the ſingular, aud hithetto unknown property, of imbibing 2. certain. 
quantity of the acetous acid in a very concentrated ſtare, and of retaining it ſo. | 
N 0 ö 1 : X 


ſtrongly, 


glacial vine-· 5 


by 
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firongly, that the acid cannot be ſeparated from it again, but by the applica- 
tion of a conſiderably greater degree of heat than that of boiling water. Upon 
this circumſtance is founded the new method which be diſcovered of concen- 
trating vinegar, ſo as to obtain all its acid in the pureſt” ſtate, viz. that of a 
glacial vinegar. © e RE ind 72th PO 625 bl CE43 2p IN an 
Let a barrel of vinegar be concentrated by freezing in the manner before de- 
ſcribed, and let the concentrated vinegar thus obtained, free from all inflam- 
mable or ſpirituous parts, be put into two retorts : add to each of them five 
pounds of good charcoal reduced to a fine powder, and ſubject them to dif- 
tillation in a"warer-bath. - When no more drops of vinegar come over, put the 
diſtilled liquor into two freſh retorts ; and after adding five pounds of charcoal 
powder to each, proceed, as before, to diftillation in a water-bath. In the 
mean time, the two firſt retorts are to be placed in a fand-bath, that, by means 
of a briſk fire, the cryſtallizable vinegar which is retained in the apparently dry 
charcoal powder may be expelled from it. The heat muſt be ſtrong enough to 
make the drops follow one another every two ſeconds ; and when, in this br 
of hear, 20 ſeconds intervene. between each drop, the vinegar which has been 
collected muſt be removed; for what follows is hardly any thing elſe but mere 


: 
© 


water. In this manner about fix ounces and a half of cryſtallizable vinegar, 


Which is generally of the ſtrength of between 36 and 40 degrees, may be col- 
lected from each retort. As ſoon as the diſtillation by the water bath in the two 
other 'retorts' is over, the diſtilled liquor is to be poured back again into the 
firſt retorts uppn the charcoal powder, which remains in them, and which has 
been already uſed ; and from each of theſe retorts the remaining cryſtallizable 
vinegar (which generally amounts to as much as the firſt e is to be ab- 
ſtracted by diftillation in a ſand-bath. Theſe operations may be alternately 
repeated, till all the acid of the vinegar which had been concentrated by freez- 
ing, is converted into cryſtallizable vinegar; or until the diſtilled liquor, con- 


ſtantly becoming weaker and weaker at every repetition of the diſtillation, 


comes over at length in the -ſtate of mere water; which, with the abovemen- 
tioned quantity of charcoal powder, generally happens at the fourth or fifth 


diſtillation. Now, in order to obtain the greateſt part of the pure acid con- 
tained in the cryſtallizable vinegar, in the form of glacial vinegar, it-muſt be 


ſer to cryſtallize in a great degree of cold; and the mother ley muſt be after- 


Wards thoroughly drained from the glacial vinegar, by letting it drop from the 


cryſtals, firſt in the cold, and then in the room before the window. The mo- 
ther ley may be rendered further cryſtallizable, by diſfilling it with a little char- 
coal powder; the weaker part which comes over firſt being put aſide. But if 


a perſon wiſhes to keep the cryſtallizable vinegar | (which far exceeds Mr. 


Weftendorf”s in point of ſtrength). for other purpoſes, and without ſeparating 
any glacial vinegar from it, be muſt diſtil the whole of it again with charcoal 
powder in a fand-bath. | * "ML 

Me. Lowitz found by accurate experiments, that by means of this curious 
. proceſs ten pounds of vinegar concentrated by freezing to the ninertenth de- 
gree, may be made to yield 38 ounces of cryſtallizable vinegar, from which 20 
ounces of glacial vinegar may be obtained. „ 
M hat conſtitutes the excellence of this method, is, that the concentration 


and purification are effected by one and the fame medium; viz. the charcoal 
poder; in conſequence of which, both intentions are fulfilled at the fame 


time. ELD ne mere —ç5ð 
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The cryſtallization of the vinegar-is, at the ſame time, the means by which | 
it _acquires its higheſt degree. of concentration, and its greateſt putity 3 fon all 
the extraneous matter, Which cannot otherwiſe” be parted, even with the'affiſt- 
arice- of the charcoal, from the genuine acid, is thus ſeparated from the n 
acetous cryſtals; and left behind in the mother l 

It was this extranegus matter, which cannot well be ſeparated 3 the pure 
acetous acid by any other means but by cryſtallization, that led Dr. Amburger, 
aj recably to the reſults of his experiments, to dra concluſions contrary to Mr. 

eſtrumb's theory, reſpecking the convertibility of the acetous acid into Wo 
acid of ſugar... Ml. 

Mr, Lowitz, i in tha courſe of his experiments relative t ro «ks proceſs, for- con- 
centrating and purifying vinegar by charcoal powder af and cryſtallization, made 
the following obſervations : _ 

1. With, one pound of charcoal powder very little more than ten drams of | 
cryſtallizable vinegar are, obtained; and this is the caſe, whether the vinegar, 
which is to be diſtilled over it, be ſtrong or weak, in a large or in a {mall 
quamity. It is taken for granted, however, that the vinegar ſhall contain at 
leaſt as much acid as the charcoal powder is capable of imbiblog, a and | retaining, | 
in the diſtillation: by the water-bath. 

; 2. The quantity of cryſtallizable vinegar which is obtained, is in a dire. LS. 
0 to. the quantity of. charcoal powder employed. Fi : „ 

1 8 The leaſt. cold in Which ann vinegar, prepared by means of : 5 
charcoal powder, ſhoots into cryſtals, is that of 173 degrees... 

4. In the firſt diſtillation a yellow. cryſtallizable vinegar comes over; b in 
the ſabſequent, diſtillations, by which the vinegar is purified from all its co- 
b dg or. inflammable. Matters, it is always obtained perfectly limpig”” like 


. Cryſiallizable vinegar of the ſtrength of 38 1 yielded is vide 2 


gar of 54 degrees of concentration, whillt the ſtrength of the. HAI: plan amount- 
Fa only to 28 degrees. g | 


6. All glacial vinegar is not of an equal ſtrength. 8 
7. Mr. Lowitz, thinks he has obſerved that glacial vinegar is  fironger in 
: Nh 6 to the intenſeneſs of the cold by which it has been produced. 
2 cold of 183 degrees, he obtained glacial vinegar of the ſtrength of 
2 ,. which he finds to be the higheſt degree of concentration which the acetous 
acid is capable of obtaining. vo 
9. As the water-bath, though. it inſures 1 is Glen inconvenient; and 
takes up a great deal of time, it may be diſpenſed with by a ſkilful manage- 
pen ot the fire; which, however, requires very great attention. | 
: . Lowitz, in the farther proſecution of the experiments. with concentrated 55 
"glacial VIOEBATa: obſerved a other curious Pee which are as fol- — 
low: 537 hy | 
1 vinegar concentrated by feeding be diſtilted very lowly, and without 
any addition, there comes over, at. laſt, a ſmall quantity of cryſtallizable vi- | | 
negar, from which, by. means of a great degree of cold, a little glacial vinegar 
may be, procured. © This method, however, 1s not only very tedious, bat the vi: | 
ar.thus obtained 1s highly Phlogiſticated and empyreumatic. 
Was abſtracting a large quantity of common diſtilled vinegar, over | charepat | 
 , Powder, . firft ma FOND. and afterwards i in a e tale 8 
M gar | 
n | | 9 | COR 
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may in like manner Se but, os account of abe great: propor- 
ef water in diſtined vinegar, this method is extremely tedious. . ** 
© Refledtirig on this property of glacial vinegar, viz. chat it requires for its Ale 
quefaction à degree of "warmth confiderably greater than that in which the 
completely liquefied glacial vinegar is capable of cryſtallizing, Mr. Lowitz was 
led to _— a — by which cryſtallizable vinegar may be made to cryſ- 
tallize in à cold ces leſs than that which was before required, viz. Into 
ſome previouſly Kive ed a Nel vinegar he dipped a chin cotton wick, oryſ· 
tallieed the' vinegar by placing it in ſnow, Grp then in a cold of 158 d 
applied the ſame wick, with the cryſtals adheripg to it, to the ſurface of ſome 
cryſtallizable vinegar of the ſtrength of 38 degrees; there immediately * 
round the end of the wick a number of needie-ſhaped cryſtals, which viſibly 
increaſed in ſize; the ſurface of the vinegar became covered over with an icy 
cruſt ; à great number of radiated cryſtals, exactly reſembling flakes of ſnow, 
123 ty fark to the bottom of the bottle, where they continued to accumu- 
ahd at length the vinegar, throughout, ſhot into fine large cryſtals. By 
this mode of treatment, it is rendered unneceſſary to wait for a cold of 173 
, fo that we have it in our power, at all times, to obtain vinegar in the 
ſtate of very beautiful rent cryſtals, of a ener kme —_ and' ſe. 
veral inches in length. 
From two pounds three ounces of perfectly dry oda acetata, and a v ona 
and à Half of highly concentrated oil G vitriol, Mr. Lowitz prepared, accord- 
ing to Mr. Weſtendorf's method, 13 ounces of an alcohol aceti, of the ſtrength. 
of 32 degrees. By expoſing it in the nigbt time to a cold of 174 degrees, and 
by applying to its furface ſome cryftals'of glacial vinegar, adhering to a corton - 
Wick, he immediately brought it to eryſtallize; and the next morning, in a. 
cold 'of 182 e! be found it formed into beautiful priſmatic cryſtals, 
which were three inches in length. Aſter the mother ley was poured off, 
rhefe cryſtals weighed three ounces two drams and a half. He 4iftllled- this. 
mother ley, the ſtrength of which ſtill amounted to 24 degrees, wirh two pounds 
of charcoal powder, in a water-bath : the vinegar which catne over into che ge- 
_ etiver bad a very ſweet ſmell, and was now only of the ſtrength of 16 de- 
res. From the reſtduous powder he aſterwards obtained, by diſtillation in a 
debuth, two ounces fix drams and à half 'of a fnoking en oy 
neger, of the ſtrength of 36 degrees. 
The properties of this glacial vinegar, eee fm Mr. weſtendorf s wis 
are preciſely the ſame as thole-of che (glacial vinegar which is obtained 
by means of charcoal powder alone; hence it ſollows, that the vinegar is not 
altered by its combination wich a foreign body (viz. the alkali), and its fſubſeqtient 
ion from it; or that the charcoal produces the fame effect as the alkali. 
After much reflection, Mr. Lowitz was ſo happy as to find out another very 
effectual method of ſeparating che acetous acid from the other ſubſtances cott< 
ined wich it, fo as to obtain it at once in the fate of a glacial vinegar of the 
greareft pollible ſtrengch. The ſeparating medium which he thought vf, is a 
Bohmed taftar fuper-aturated with vitrichie acid, a falt, in which, con- 
| ly to his "Pryor. Te: Faroe nm. writ; peel ory and — | 
phlegmared ſtare; (6 | 
Vs! frft bufireſs was TR an exfy tnethod ke chis lat, hoſe | 
properties Have been Hirhertd' but little Ee UTIL he hit 
upon 8 8 * Sch 10 fl. te I Z 
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Mix together in a tall matraſs ſeven. parts of water with an equal quantity 
a of vitriol, and to the very hot mixture add, as quickly as the efferveſcence,wi 
permit, four parts of ſalt of tartar, or levigated pot-aſhes. As ſoon as the mix- 
ture becomes cool, the ſuperſaturated — tartar, ſhoots. into fine large 
cryſtals. After the whole is become quite cold, and the cryſtallization- is at an 
end, the liquor (which may ſerve again for a freſh mixture of the ſame kind) 

is to be poured off, and the ſalt which remains in the matraſs is to be ſhaken 
together, and to be well rinſed as quickly-as poſſible with cold water, in order 


to cleanſe it from all the vitriolic acid which adheres to its ſurfaces, and which | 


would otherwiſe be prejudicial to the dry acid. The cryſtals are afterwards 10 
be dried by expoſure to the fire, and to be triturated to a very ene which, 
juſt before it is-uſed, muſt be again thoroughly exficcated. | 

By means of this alt, ehe, concentrated glacial vinegar may + be obtained 5 
in the following manner: | 

Loet three parts of — ſoda, e wich vinegar diſtilled over r charcoal, 
and evaporated to perfect dryneſs, be melted in a ſtrong heat; then pour it out, 
and rub ir to a very fine powder. Mix this powder very accuracely with eight 
parts of ſuperſaturated vitriolated tartar, that has been previouſly well dried, and 

in like manner reduced to a fine powder; put the whole into a retort, and diftil 
it with a gentle heat, in ſuch a manner, that, along with the drops ſome vapours 
alſo may be perceived to come out of the neck of the retort; but by no 5 — | 
ſo that the receiver ſhall be filled with theſe vapours. Notwithſtanding the 
moderate heat, the vinegar comes over very faſt; and the quantity of glacial 
vinegar, of the ſtrength of 54 degrees, which is thus obtained, amounts to any 
two parts, and poſſeſſes all the characters which have been before deſcribed. 

- By this proceſs, feven pounds of glacial vinegar may be obtained from 300 

ds of common vinegar ;, and from five pounds of diſtilled vinegar, of the 
wm of five degrees, two GR glacial vinegar may be procured in the 
ſpace — ſix hours. 

This glacial vinegar acndly acquires an unpleaſant ſmell, Gram which, 
however, it may be completely — by diſtillation with charcoal powder, in 
the proportion of at leaſt five or fix parts of the latter to one 2 the vinegar 
or, to three ounces of this vinegar add about a dram of perfectiy dry 3 Gnely 
pulverized acetated calcareous earth ; ſhake them well and r — ether, 
and let the mixture remain expoſed to the ſun-ſhine till the 33 mell is 
entirely gone; then re- diſtil the vinegar in a gentle heat. 

In its purification, whatever be the way in which. it is effected, this nlackal 
vinegar is unavoidably lowered ſome degrees in ſtrength. | 

The melting of the acetated ſoda only ſerves for the md of all the 
watery parts from the falt ; but a glacial vinegar of the ſtrength of between 46 
and go degrees may be procured from a merely exſiecated ſoda acetata.. .  - 

For the production of glacial vinegar, by means ob the ſuperſaturated vitriolated 


tartar, not only the acetated mineral _— but alſo well dried ne calcareuus 95 


earth may he employed. 

How much preferable this laſt proceſs, with vitriolated tartar faturared wich an 
exceſs of acid, is to the other, in which glacial vinegar is prepared. from Mx. 
Weſtendorf's vinegar, will appegr from a np ere eee, e 
Fanden 65333 | ; 

1. In che direct end ie $4 nes of oil of vixiel, we are reſtrained. from | 
adding to the acetated ſalt as much of the 0 n. eee 1885 | 

6 "TEE pulſion 
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pulſion of all the vinegar contained in the acetated ſoda, leſt the required ac acetous 
acid ſhould- be too much debated by vitriolic or ſulphureous acid: whereas, in 
the ſeparation by means of the ſuperſaturated vitriolated tartar, no harm at all 
can ariſe from adding an exceſs of the vitriolated ſalt, for the purpoſe of diſlodg- 
ing the whole of the vinegar contained in the acetated ſalt; for the ſuperfluous 
portion of vitriolic acid, combined with the alkali, adheres to it 800 ſtrongly, 
and is too fixed in the fire, to be diſengaged, and raiſed up by that gentle _— | 
of heat which is ſufficient for the ſeparation of the acetous acid. J 
2. In che affuſion of a very concentrated oil of vitriol upon the thoroughly dried 
acetated falt, we are far from being able to make the vitriolic acid-penetrate the 
ſalt in an equal manner, which, however, is a matter of great conſequence : 
whereas, in the trituration of the acetated ſalt with the ſuperſaturated vitriolated 
tartar of Mr. Lowitz, the moſt equal commixture of both ſalts is readily effected. 
3. During the affuſion (though it be performed with the greateſt caution) of 
highly concentrated oil of vitriol, a great heat is excited, whereby ſome of the 
vinegar is inſtantly conſumed, a volatile ſulphureous acid is produced, and part 
of the acetous acid is diſſipated and loſt in the form of vapour. But nothing of 
this kind takes place in Mr. Lowitz's laſt invented method : for there Ko: lalts 
do not begin to act reciprocally upon each other till the fire is applied. 
4. The vinegar prepared according to Mr. Weſtendorf's method, 3 con- 
tains an admixture of vitriolic acid; which, however, for the reaſon already 
aſſigned, is by no means the caſe with the glacial vinegar of Mr. ere poo: 
vided the management of the fire is properly attended to 
5. Twenty four ounces of acetated ſoda, treated with oil of vitriol, give only 
12 ounces of a barely cryſtallizable vinegar, of the ſtrength of 32 degrees, from 
which, at moſt, only fx ounces of glacial vinegar can be procured. On the 
other hand, the ſame quantity of acetated ſoda (previouſly: fuſed) treated with 
che ſuperſaturated vitriolated tartar, yields nearly 16 ounces of Guan Vines of | 
the ſtrength of 54 degrees. | 
6. Glacial vinegar cannot be. obtained from Mr. Weſtendorf 's 9 
in winter, and by expoſure to a very intenſe cold: but in the laſt deſcribed 
method of Mr. Lowitz, an exceedingly ſtrong glacial vinegar may be immedi. 
ately prepared at any time. 

40%, The ſuperſaturated vitriolated tartar may be prepared from various phar- 
maceurical reſidũa; for inſtance, from the vitriolated tartar which remains after 
the purification of pot-aſhes, and the reſiduum from the liquor anodynus; and 
even the teſiduum, after the preparation of glacial vinegar by means of ſuper- | 
ſaturated vitriolated "tartar, may, when the Glauber's ſalt which is produced is 
ſeparated from it, be made to ſerve again, on the addition of freſh oil of ae e 
for another ſimilar proceſs. 

A weak glacial vinegar may be concentrated in the following ealy and at the 
ſame time entertaining manner: | 

Place the bottle containing the fluid el vinegar, whichi; is to be concen- 
trated, up to its neck in a veſſel full of ice and water : in another quantity of pre- 
viouſly concentrated glacial» vinegar,” ſurrounded in like manner with ice, dip 
a thin cotton-twiſt or wick; as ſoon as ſome cryſtals are perceived to have 
attached themſelves to the wick, apply the ſame to the "a e of the glacial 
vinegar, which is to be concentrated, and it will be ſeen to ſhoot into conſider- 
Tone om os * the auen, of an hour 4 or- x} bor: the weaker N which 
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fill remains fluid, be poured off; into another bottle, from! the concentrated” 
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In winter this concentration of the glacial vinegar may be effeted in the ol. 
lowing ſtill more ſimple manner 

Pour the glacial vinegar, which is to be contunteated?: into a glass erte or 
jar with four ſides; cryſtallize the vinegar by placing it in ſnow, or by expoſure, 
in any other way, to cold; and then place it in a warm room, before the window, 
(where, however, the rays of the ſun are prevented from entering), in ſich''a - 
manner that one ſide of the bottle may come into cloſe contact with the cold 
pane of the window, In the courſe of ten or twelve hours, the ſtrongeit parte 
of the acid will arrange itſelf, in cluſters of cryſtals, all along that ſide of the 
botile which touches the pane of the window, «whilſt on the other: fide of the 
bottle which faces the room, the much weaker portion of the vinegar is found in 
a perfectly fluid ſtate; ſo that all ge remains to be —_—_— is to geber off this fluid 
part into another bottle. 0 THIEN! 

From the weaker portion that is Goparated in the concentration of the r 
vinegar, more glacial vinegar may yet be obtained, by expoſure to cold, and 
more eſpecially by means of the before-deſcribed proceſs with the cotton wick: 
and even the ſtill weaker mother ley, which remains at laſt, may very e e 
brought to cryſtallize afreſh, by the help of a gentle diſtillation. - Ts | 

Deciſive experiments, and thoſe frequently repeated, convinced Mr. Laowitzg 
chat the 54th degree is the higheſt pitch of concentration to which glacial vinegat 
is capable of being brought. Notwithſtanding all the pains he took,” he never 
was able either by diſtillation, or by any of the other concentrating methods 
already mentioned, to puſh the concentration of glacial vinegar even a ſingle 
degree farther; on the contrary, the vinegar was rendered weaker by ſome 
degrees in. all ſuch attempts. Erl Tt 

The reaſon of this ſeems to be, n che acetous acid, like ſome of the: mineral 
acids, when till further dephlegmared, or deprived of its watery: parts, is no 
longer capable of remaining in a condenſed ſtate, hut probably aſſumes — 
arial or gaſeous form; otherwiſe, in the further abſtraction of its watery parts, 
how could there be ſuch a conſtant diminution uh its ſtrength, A ant to 
a loſs of acid ? | 

Upon this principle we can eaſily account Anal extraordinary 7 
air bubbles, which are produced as often as the glacial vinegar paſſes from the 
fluid to the ſolid cryſtallized ſtate. The white n of _ pens qopy 
on the ſame cauſe. gb. 

Hence, too, we ſee the impoſlibility of baving a glacial + vinegar, which 8 
retain its ſolid cryſtallized form during ſummer, unleſs it be kept- in a place 
where the warmth never exceeds, at moſt, 126 degrees. Thus, for example, in 
a cellar whoſe. temperature remains conflantly. at 131 degrees, ſummer aud winter, 
a ſtrong glacial vinegar would never become fluid; but if the ſame vinegar 
ſhould be brought into this cellar in a perfectly liquefied: ſtate, it would never 
cryſtallize there, on account of the difference between the temperature required 
for the eee aud chat re is 8 for the an of an 
vinega. 

By very. accurate experiments. — Loowitz bund, that the leaſt cold n 
ſuffices, without the application of ice or ſnom, for the cryſtallization- of 
a perfectly fluid glacial vinegar of the ſtrengtb of 534 degrees, is that of 
132 degrees. All that is needful i is, after ** the aacial vinegar * 
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ſdtne time in water of the above · meutioned temperature, to open the bottle, and 
hake it a little io: __ "up ry pes air aſe —_ RE d free actefs to che 
vin 4} 

2 5 we may at in ane lee die vinegar 5 erpftailined Gs hint 
means of an artificial cold; viz. Pour the vinegar into a thin ſlender bottle, 
wrap round this ſome rag moiſtened with a lirtle rectified: pan eee, u 
"whirl it about briſkly i in the air. ain 

It is a circumſtance worthy: of notice, that the weaketk glacial alma in re- 

to the quantity of alkali neceſſary to its ſaturation, is ſtronger than the 
Aronget ſmoking ſpirit of uitre. On this teſt however ſce Ions pes ents 
VIRGULA DIVINATORIA. See No, Dwaurns. b t Atti 
VITAL AIR. See Alx, VITATI. | 8 9 f t ei le 

VITRIFICATION. See GLass, * SiI EX. ee 
VITRIOL. The ſaline combination of copper . the vitriolic c 6 
called blue vitriol, in commerce. Vitriolic acid and iron form green vitriol, or 
che green copperas of the ſnops. Vitriol of zinc is called white copperas. The 
loofeneſs and inaccuracy of theſe denominations are evident. Some chemiſts 
have endeavoured to generalize the terin vitriol, by applying it to all combina- 
tions containing vitriolie acid. Thus they would ſay, vitriol of iron, or af copper, 
or of lime; but this method has never been generally adopted. It is uſual 
however to call all the metallic ſalts vitriols, which contain vitriolic acid. we 
Acro, Viraiorrc; Sore aux; Prairzs, and the feveral n ä 

VITRIOLIC ACID. See Acid, VIrTrRIOIL Ic. | 

VOLATILE ALKALI. See AlKALT, VOLATILE. | -- | 

VOLATILITY. That property of bodies by which 8 are > difpaſbd.: to 
adſume the vaporous or elaſtic ſtate, and quit the veſſels in which they are placed. 
In many inſtances of chemical operation, the moſt ſimple — are found to 
be the moſt volatile, and many principles are rendered more fixed by combina- 
tion. This is the moſt general obſervation; but there are a number of inſtances 
in which volatility follows from combination, though for the moſt part leſs in 

than was poſſeſſed before by the more volatile of the matters ſo combined. 
Of all ſubſtances known the earths are the leaſt volatile, next to theſe are ſome of 
the metals, and theſe are followed by the fixed alkalis and a few of tlie acids. 
All other bodies poſſeſs conſiderable volatility. 

VOLCANOS *, The combuſtion of thoſe enormous . of 5 which 
are depoſited in the bowels of the earth, produces volcanos. They owe their 
origin more eſpecially to the ſtrata of pyritous coal. The decompoſition or 
2 of water upon the pyrites determines the heat, and the production of a 
great quantity of inflammable air, which exerts itſelf againſt the ſurreunding 
obſtacles, and at length breaks them. This effect appears to be the chief cauſe 
of earthquakes; but when the concourſe of air facilitates the combuſtion of the 
bitumen and the inflammable air, the flame is ſeen to iſlue out of the ners 
or vents which are made: and this occaſions the fire of volcanos. 

There are many volcanos ſtill in an active ſtate on our globe, independent of 
thoſe of Italy, which are the moſt known. The Abbe Chappe has deſcribed. 
three burning in Siberia. Anderſon and Von Troil have deſcribed thoſe of 
Jeeland. Afiaand Africa contain ſeveral : and we find the remains ob n 3 
; or 1 ne in _ _ of the globe. 1 
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 Naturalifts inform us that all the ſouthern iſlands have been yolcanized.; and. 


they are ſeen daily to be formed by the action of theſe ſubtetraneous fires. The 
black colour of the ſtones, their ſpungy texture, the other products of fire, and the 
identity of theſe ſubſtances with thoſe of the volcanos at preſent burning, are al 
in favour of the opinion that their origin was the ſame. i 575 340i 
When the decompoſition of the pyrites is advanced, and the yapours and elaſtic 
fluids can no longer be contained in the bowels of the earth, the ground is ſhake * 
and exhibits the phenomena of earthquakes, - Mephitic vapours are multiplied 
on the ſurface of the ground, and dreadful hollow noiſes are heard. In Icela nd, 
the rivers and ſprings are ſwallowed up; à thick ſmoke mixed with ſparks and 
lightning is then diſengaged from the crater; and paturaliſts have obſerved that, 
when the ſmoke of Veſuvius takes the form of a pine, the eruption is near at 
hand. | | 13 362 80 3d 13-206.4 OTE A DIAS ITTS 
To theſe preludes, which ſhew the internal agitation to be great, zud that 
obſtacles oppoſe the iſſue of the volcanic matters, ſucceeds an eruption of ſtones 
and other products, which the lava drives before it; and laſtly, appears a river of 
lava, which flows out, and ſpreads itſeif down the ſide of the mountain, At this 
period the calm is reſtored in the bowels of the earth, and che eruption conti · 
nues without earthquakes. The violent efforts of the included matter ſometimes- 
caufe the ſides of the mountain to open; and this is the cauſe which has ſucgeſſ· 
fively formed the ſmaller mountains which ſurround volcands. Momtenueva, 
which is a hundred and eighty ſeet high, and three thauſand in breadth, was 
formed in a night. ̃ 31 RV „ 
This crifis is ſometimes ſucceeded by an eruption of aſhes which darken the 
air. Theſe aſhes are the laſt reſult of the alteratzon of the coals ;5 and the matter 
which is firſt (thrown out is that which the heat has half vitrified. In che er 
1767, the aſnes of Veſuvius were carried twenty leagues out to ſea, and the ſtreets 
of Naples were covered wirh them. The report of Dion, concerning the ærup- 
tion of Vefuvius in the reign of Titus, wherein the aſhes were carried into 
Africa, Egypt, and Syria, ſeems to be fabulous. Mr. de Sauſſure obſerves 
that the ſoil of Rome is of this character, and that the famous catacombs are all 
made m the voleamcalhes.. oe How 8 
It muſt be admitted, however, that the force with hich all theſe products are 
thrown is aſtoniſhing. In the year 1769, a ſtone twelve feet high and four in 
circumference, was 1hroun to the diſtance of a quarter of a mile from the crater: 
and in the year 1771, Sir Witham Hamilton obſerved ſtones af an enormous 
fze, which employed eleven ſecends in falling. This indicates an ele vation af 
neutotwo chauſand et: e e e e e 
The eruption of volcanos is frequently aqueous: che Water, which is confined,.. 
and favours the decompoſition of the pyrites, is ſometimes ſtrongly thrown aut. 
Sea ſalt is found among the ejected mater, and likewiſe ſal ammoniac. Ia the 
year 1630, à torrent of boiling water, mixed with lava, deftroyed Portici and 
Torre del Greco. Hamilton ſa boiling water ejected. The ſprings of boiling 
water in Iceland, and all the hot ſprings which abound ; at the ſurface uf the globe, 
owe their heat orty to the decompoſition of pyrii es. 
Some eruptions are of a muddy Tubſtance'; and theſe form dhe tufa, and the 
puzzoland. The eruption Which buried Hereulaneum is af this kind. Hamil- 
ton found an antique bead, whoſe impreſſion as well enough preſervodito anſuer 
the purpoſe of a mould. Herculaneum at the leaſt depth is ſeventy feet under 
the furfare of the ground, and often at one hundred andtwentx. qu 
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The puzzolano is of a en It. is 118 reddiſh; ſometimes, 


\white,, or green: it frequently conſiſts ot pumice ſtone in. powder; but 7 ome- 

times it is formed of calcined clay. One hundred parts of red Fargo 
afforded Bergman, ſilex 35, alumine 20, lime 5, 1ron 20. 

When. the lava is once thrown. out of the crater, it rolls in large 2 rivers don 
x the fide of the mountain to a certain diſtance, which forms the currents of lava, 
the volcanic cauſeways, &c. The ſurface of the lava cools, and forms. a. ſolid 
eruſt, under which, the liquid lava flows. | After the eruption, . this cruſt ſome - 
times remains, and forms hollow galleries, which Meſſrs. Hamilton and F erber 
have viſited: it is in theſe hollow places that the ſal ammoniac, rhe marine ſalt, 
and other ſubſtances, ſublime. A lava may kg turned out of its courſe by 
oppoſing banks or dykes againſt it: this was done in 1669, to fave Catania; and 
Sir William Hamilton propoſed. it to the king of Naples to preſerve Portici. 
be cuctents of lava ſometimes remain ſeveral years in cooling. Sir William 
Hamilton obſerved, in 1769, that the lava which ae in 1766 was till, ſmok- 
ing in ſome places. ix 

When the current of lava is received by. water, its coolige is quicker ; and the 
maſs of lava ſhrinks ſo as to become divided into, thoſe columns which are called 

baſaltes. The famous Giant's Cauſeway, is the moſt aſtoniſhing effect of this 
kind which we are acquainted; with. It exhibits, thirty thouſand columns in 
front, and is two leagues in length along the ſea coaſt. Theſe columns are 
1 — fificen and ſixteen inches in diameter, and from twenty-five to thirty 
Set long. 

The bagaltes are divided into columns of four, five, ſix, and ſeven fi des. 
„The emperor Veſpaſian made an entire ſtatue, with ſixteen children, out of a 

Hog column of baſaltes, which he dedicated to the Nile, in the Temple of 
eace. 

Baſaltes afforded Bergman, per quintal, flex 56, ied I FR lime -% iron 2 5 

Lava is ſometimes ſwelled up and porous. The lighteſt | is called pumice- 

8. | 
The bandes thrown: out by volcanos are not altered by fire. They eject 
native ſubſtances, ſuch as quartz, cryſtals of amethyſt, Agate, gypſum, a am) thus, 
ee mica, ſhells, ſchorl, &cc. 

The fire of volcanos is ſeldom ſtrong enough to vitrify the matters it "throws 
"out. We know only of the yellowiſh capillary and flexible glaſs thrown out by 
the volcanos of the iſland of Bourbon, on the 14th of May 1766 (M. Com- 
merſon), and the lapis gallinaceus ejected by Hecla. Mr. Egolfrigouſon, 
who is employed by the obſervatory at Copenhagen, has ſettled in Iceland, where 


e mirror of-a teleſcope; which he has made out of the black agate. of 
Iceland.” 


The flow operation of time decompoſes lavas, and their remains are. very 
proper for vegetation. The fertile Ty of Sicily has been every where volca- 
nized. Chaptal obſerved ſeveral ancient volcanos at preſent cultivated ; and the 
line which ſeparates the other earths from the volcanic earth, conſtitutes the limit 
of vegetation... The ground over the ruins of Pompeia is highly cultivated, 
Sir William Hamilton conſiders ſubterranean fires as the great vehicle uſed by | 


\*niture, 1t9-exirats virgin canth,out of the bowels of the globe, and repair ghe 
exhauſted. ſurface.- | 


in; — of Jaya is very dow. | Strata of vegetable earth, and pure 
lava, are eee 3 * over the other; which denote en 1 


1 


[i 


. (1009) Lr 


made at diſtances of time very remote from each other, ſince it requires nearly 
two thouſand years before lava receives the plough. An argument has been 
drawn from this phenomenon to prove the antiquity of the globe: but the 
ſilence of the moſt ancient authors concerning the volcanos of the kingdom of 
France, of which we find ſuch frequent traces, proves that theſe volcanos have 


been extinguiſhed from time immemorial ; a circumitance which carries their 


exiſtence to a very diſtant period. Beſides this, ſeveral thouſand years of con- 
rected obſervations have not afforded any remarkable change in Veſuvius or 
Etna; nevertheleſs theſe enormous mountains are all volcanized, and conſe- 
quently formed of ſtrata applied one upon the other. The prodigy becomes 
much more ſtriking, when we obſerve that all the ſurrounding country, to very 
great diſtances, has been thrown out of the bowels of the earth. © © 
Tb height of Veſuvius above the level of the ſea, is three thouſand fix hundred 
and fifty-nine feet; its circumference, thirty-four thouſand four hundred and 
forty-four. The height of Etna is ten thouſand and thirty-ſix feet ; and its 
circumference one hundred and eighty thouſand. e 
The various volcanic products are applicable to ſeveral uſes. | 
1. The puzzolano is of admirable uſe for building in the water: when 
mixed with lime it ſpeedily fixes itſelf ; and water does not ſoften it, for it 
becomes continually harder and harder. Chaptal has proved that calcined 
ochres afford the ſame advantage for this purpoſe ; they are made into balls, and 
| baked in a potter's furnace in the uſual manner. The experiments made at 
Sette, by the commiſſary of the province, prove that they may be ſubſtituted 
with the greateſt advantage inſtead of the puzzolano of Italy, 
2. Lava is likewiſe ſuſceptible of vitrification ; and in this ſtate it may be 
blown into opake bottles of the greateſt lightneſs, which Chaptal ſays he has 
done at Erepian and at Alais. The very hard lava, mixed in equal parts with 
wood-aſhes and ſoda, produced, ſays he, an excellent green glaſs. The bottles 
made of it were only balf the weight of common bottles, and much ſtronger ; as 
was proved by Chaptal's experiments, and thoſe which Mr, Joly de Fleury 
ordered to be made under his adminiſtration. | 1 : 
3. Pumice-ſtone likewiſe has its uſes; it is more eſpeeially uſed to poliſh moſt 
bodies which are ſomewhat hard. It is employed in the maſs or in powder, 
according to the intended purpoſe. Sometimes, after levigation, it is mixed 
with water to render it ſofter. I | 


* 


F TLTRAMARINE. A blue colour, made from lapis lazuli. The 
manipulations for making it are variouſly deſcribed by authors, and 
conſiſt in pulverizing the ſtone very finely, by ignition, quenching it in water, 
and ſubſequent levigation. This pon 2 then carefully ſtirred by ſmall por- 
Tn EE | tions 
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tions at a time into u maſt of reſinous e from which it e ex- 
tracted by waſhing and kneading: in hot water. Some artiſts uſe, the mere 
der of lapis lazuli without any ſubſequent management. E 
I find it difficult to form an opinion as to what happens in chis proceſs, 
which ſeems to be merely of a mechanical nature. Whether it differs at all 
from ſimple elutriation and ſubſidence, by which the finer. parts, of powders are 
ſeparated from their ooarſer parts; and if fo, in what reſpect, are queſtions which 
demand the teſt of experiment. What may be the uſe of the reſinous com- 
pound? the parts of the fineſt colour adhere leſs forcibly to the reſin, 
and we tberefore-waſhed but firſ? it ſeems hardly probable, more eſpecially 
if, as Neri * informs us, the ſame proceſs may be applied to blue enamel, by 
which | ſuppoſe he means glaſs tinged with cobalt. . 
Kunckel + deſcribes a proceſs which he ſays was brccefoful in his handed; and 
though upon peruſal it ſeems capable of being much ſimplified, I ſhall give 
it unakered in this place, becauſe at leaſt as ſimple as any of the other receipts. 
_ "Lapis lazuli was reduced to pieces about the ſize of peas, then ignited and 
extinguiſhed in ſtronger vinegar. The author ſays, diſtilled vinegar is prefer- 
able. The ftone was in the next place triturated with vinegar to an impal - 
pable powder. This is faid to be the moſt important part of the operation. Of 
à compoſition of equal parts very pure virgin wax and colophony, a quantity 
= taken of the fame weight as that of the-powdered ftone. This was melted 
pads my earthen; plate, and. the powder was added by a little at a time, and 
IF ſtirred in. The maſs. was then poured into cold water and left for eight 
Fre at the end of which, two veſſels of glaſs were filled with water ſo hot as 
barely to ſuffer the hand to be plunged: in it. A piece of the;compoſitian was 
then kneaded under water till it was ſuppoſed that the fineſt, part of the colour 
was extracted. The maſs was then transferred to the other water, and afforded 
a paler and leſs valuable blue than the firſt. The waters were left at reſt for 
four days and then decanted off, and the powder carefully collected. The 
quantity of the beft blue is very ſmall; but the ſame mals, by kneading, in 
different waters, eſpecially when the quantity operated upon is large, - affords. 
three or four different kinds. Cleanlineſs of the hands, and of all the veſſels 
ab materials made uſe of, is of the utmoſt conſequence in the manufacture. 
UM BER. A brown ochreous earth uſed as a pigment; It acquires a reddiſh, 
colcur when ſlightly heated, but in a ſtronger heat becomes again brown, 
and magnetic, and in a ſtill ſtronger is fuſed into a black glaſs. It does not 
efferveſce with acids 1 roaſting, but after that procels, the iron it contains 
is ſoluble. | 
Kirwan alſo mentions under this name, in his Argittaceous Genus, 4 brown 
of blackiſh ſubſtance which ſtains the fingers, and is very light. This was 
long ſuppoſed to be a clay; but M. Hupſch, in the Berlin Memoirs for 1777s 
ſhews that it conſiſts of particles of decayed wood mixed with bitumen. 
UNION. This word is often uſed: by chemiſts to denote the combination 
of principles, or rather their co-exiftence in any compound. Thus it is. ſaid 
that the parts of a mere mixture are united mechanically; but in an actual 
combination they are ſaid to be chemically united. | 
URANITE, oa URANIUM. A new metallic ſubſtance. Aiſcorered, by 
oe celebrated Klaproth! in the nee rated N blende; which ars 
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"URINE, This excrementitious fluid, in its natural late, is tranſparent, of 
a' yellow colour, a peculiar ſmell and faline taſte. Its production as to quantity, 
and in fome meaſure quality, depends on the ſeaſons and the peculiar conſti- 
tution of the individual. It is obſerved,” that perſpiration carries off more or 
lefs of the fluid, which would elſe have paſſed off by urine ; ſo that thꝭ pro- 
fuſion of the former is attended with a diminution of the latter. 
From the alkaline ſmelt of urine kept for a certain time, and other cirenmm- 
ſtances, it was formerly ſuppoſed to be ati alkaline fluid; but Berthollet has, 
ſhewn that it contains an exceſs of phofphoric acid. He found likewiſe hat 
the urine of gouty patients contains a leſs quantity of this exceſs; hence he 
rationally conjectures that the acid retained in the blood, aad conveyed through 
the ſyſtem, muſt produce irritation, pain, and other bad conſequences. 
Many chemiſts bave analyſed urine by diſtillation. Much phlegm comes 
firſt over, which ſpeedily putrefies; and this affords volatile alkali, though it 
ſhews no figns of that principle in its freſfi ſtate. At the ſame time a ſubffance 
of an earthy appearance falls down from the urine, which conſiſts of phoſpbo- 
rated lime, with the acid of the ſtone of the bladder. Salis of urine are 
ſeparable by evaporation and cooling, which is the uſual method, as the 
phlegm is of no value. They conſiſt, for the moſt part, of two ſalts; the one 
formed of phoſphoric acid and mineral alkali, and the other of the ſame acid 
with volatile alkali. Beſides theſe ſalts, and the phoſphorated lime which ap- 
pears to be ſuſpended by virtue of the exceſs of acid, urine contains the com- 
mon ſalt taken with our food, and a portion of ſuch other ſaline matters as 
may occaſionally have been take “nn. 45 Oi i evab 
"The ſalts obtained by evaporation and cryſtallization from urine, are clogged 
with a thick mucilaginous matter, of which they may be deprived by ſolutions 
in water and evaporation. In theſe proceſſes, however, it is obſerved, that the 
product of cryſtals is greatly diminiſhed if the ſolution, filtration, and cooling, 
be prepared in 7 veſſels. A cloſe apparatus of tin may be uſed for this 
ml Two ſtrata of falt are then obtained, the upper of which has the 
form of fquare tables, and is phoſphorated mineral alkali ; and beneath this 
lies another ſalt cryſtallized in regular tetrahedral priſms, which is phoſphorated 
volatile alkali. Bergman ſeems, in his blow-pipe experiments, to have uſed 
theſe ſalts under the denomination of microcoſmic ſalt, in the proportion they 
are obtained together from urine. It is probable that after all the modern diſ- 
coveries relative to P;os p HORUs, and the Acid of PHospHoRvs, moſt chemiſts 
will prefer making them by direct combination of the acid and alkalis reſpectively, 
or by the proceſs of M. Giobert, inſtead of the leſs eaſy and unpleaſant method 
n PHIPPS 217 nt 5m: eit igen ol egi 
The mucilaginous reſidue, or mother water of urine after the cryſtallization 
of ſalts, is partly ſoluble in ardent ſpirit. This portion, which appears to poſſeſs 
the faponaceous ſtate, is ſuſceptible of cryſtallization, but is deliqueſcent. 
By deſtructive diſtillation it affords upwards of half its weight; of mild volatile 
alkali, a little oil, and ſome ſal ammoniac. Its reſidue reddens ſyrup of 
violets. Scheele hag diſcovered that the volatile alkali in this matter is com- 
bined with acid of benzoin, which ſeparates when vitriolie or marine acid is 
added to the aqueous ſolution. Crell's Journal, Engliſh, ii. 19. 
Water takes up an extractive matter from the mother water of urine. This 
is not ſoluble in ardent ſpirit, is eaſily dried, and very little diſpoſed to attract 
: ; Gþ8 11> 994. © GIN avis ome ol + nAflL+; moiſture. 
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moiſture. Its products by diſtillation are the lame as thoſe of unimal/ mhticrs 


common. 5 101 AIN TU 2e 02 5 
he urine uſually enen of by Semi b whicts: has paſſed! the 

ceſs of digeſtion. The clear urine which paſſes off immediately after meals, is 
diftinguiſhed by the name of crude urine, and contains a very ſmall portion — * . 
of ſaline or extractive matter. It is thought from vatious circumſtances, par- 
ticularly its ſpeedy paſſage," to be tranſmitted by filtration from the ſtomach. | 
and Bey through the cellular membranes directly to the bladder. 
The ſpontaneous change or putrefaction of urine is attended with diſtinct phe- 
nomena, which have been enumerated and defcribed by Mr. Halle, in the 
Memoirs of the Society of Medicine at Paris, for 1779. The colouring matter 
ſubſides, volatile alkali flies off, and the predominating acid is in ſome inſtances 
greatly increaſed. The alkaline ſmell is ſucceeded in courſe of time by another 
much more nauſeous. Various depoſitions are thrown down, and cryſtals ſepa- 
rated, which it does not appear from Fourcroy, whoſe: eee 1 follow i in * 
reference, that M. Halle examined chemically. | 

Quicklime and the. alkalis decompoſe the ſalts 5 vrine; and the 8 
volatile alkali flying off in an impure ſtate, inſtantly exhibits a ſtrong unpleaſant 
ſmell. Volatile alkali added to freſh urine: ſaturates the exceſs of acid, and 
by that means cauſes the phoſphoric ſalt of lime, which was materially ſuſ- 
pended by that excels, to fall down. Hence, as Berthollet remarks, the quantity 
of diſengaged acid, or its proportions, ay yo 6 akcerrainedfrqc the rages ud 
the precipitates thrown down. 

Acids prpduce no obvious change in freſh 1 urine; but they 88 deprive. 
putrid urine, or its ſediment, of their ſmell. There i. is "the: doubt . they do. 
this by neutralizing the volatile alkali. 518 7 

Many metallic ſolutions are decompoſed in ic way of: be lacy bay: | 
urine ; Nha ſolvent of the metal ſeizing the alkalis of the urinous ſalts, and the 
phoſphoric acid uniting with the neutral, moſt commonly in an inſoluble eom- 
pound. See PHOSPHORUS, p. 655. alſo PRECIPITATE, ROSE-COLOURED.! : 1: | 

Concerning the acid matter which appears to be the chief component part 
of the ſtone, or urinary e os rotate or r g found in the 
bodies of animals. dF DI. 2 loi 10 yalido! 
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T ADD. This name 1s given to e or black l. bead 90-09 243 guſug 
WADD BLACK. An ore of manganeſe found in 'Derby ſnire. It is 


5 for the property of taking fire when mixed Wich Ualeed oil. See 


| Nel .The Swediſh name fora grey done martoy. -'The word: 
bgnifics Fuller's earth. 2 
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WAND. See Rob, DiyINING. 2 ow noni fi v4 ZO 221 

WASHING. See ELurRIATION; alfo Tin, p. 940. 833 

WATER. It is ſcarcely neceſſary to give any definition by” deſcription of ; 
this univerſally known fluid. It is a moſt tranſparent fluid; po cling a mode | 
rate degree of activity with regard to organized ſubſtances, which renders. u 
friendly to animal and vegetable life, for both which it is indeed ipdiſpenſablyß 
neceſſary. Hence it acts but ſlighily on the organs of ſenſe,.. and, is 9 
fore ſaid to have neither taſte nor ſmell. It appears to poſſeſs confiderable.glak . 
ticity, and yields in a perceptible degree to the preſſure of air in the condenſing 
machine, as Canton proved, by including it in an open glaſs veſſel with a harro w 
neck. This condenſation is proportioned to the preſſure, and it recovers its | 
original dimenſions; when the force is removed. The ſame elaſtic force is 
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ſhewn by the rebounding; of ſtones, or bullets, which ſtrike the ſurface. of Na- 
hat tas. hs as:is ſeen, in the diverſion of boys, which in this,.country the. 
call making ducks. and drakes. A flat ſtone is thrown, from the hand, nearly .. 
in an horizontal direction, with its ſurface parallel to that of the water, upon 
which it paſſes, by repeated bounds, with nearly the ſame; facility. as if the water 
were frozen; till at laſt che force of projection being expended, it ſinks. The 
muſical ſonorouſneſs of water paſſing in certain circumſtances among pebbles, 
aeg e of its elaſticity, and perhaps the light. adheſion of its parti - 
Water does, not; poſſeſs; any conſiderable. denſity. Moſt mineral ſubſtances. 
are heavier than this fluid, and among organized maiters, there are perhaps 
none, except oils, and the products of art, which if lighter than water do not 
owe this property to their mechanical ſtructure. At a moderate temperature 
water aſſumes the ſolid ſtate, or freezes; and at a degree of heat far below 
that required to fuſe any of the ſimple metals but mercury, its internal paris 
aſſume the elaſtic ſtate, and fly off with ebullition. The freezing Ac HUE 
points of water are aſſumed as the ſtandards for admeaſurements of heat. See 
THERMOMETER, alſo HEAT. Its weight alſo is uſed as the ſtandard for {; e 
gravities; ſee GRAVITY, SPECIFIC; allo SPIRIT, ARDENT» Its capacity. for heat 
is taken as the ſtandard of the ſpecific heats of bodies. And in a word, tie ſo- 
lubility or inſolubility of bodies in this fluid compoſes a large part of ihe 
ſcience of chemiſtry. 4559 
When water is cooled gradually, it contracts in its dimenſions till within 80 | 
of freezing, and then expands till it begins to aſſume the ſolid ſtate. | Con- 
gealed water or ice is conſiderably larger in its dimenſions than water, upon 
which it therefore floats. The expanſion of ice, at the time of its formation, 
is made with ſuch force as to burſt the ſtrongeſt metallic veſſels. The 
aſſumption of the ſolid ſtate in Water is effected, like other cryſtallizations, 
under a ſymmetrical figure. The parts which become ſolid firſt by freezing, 
have the form of daggers croſſing each other at angles of 60 degrees. The 
cryſtallization of ice is alſo ſeen to advantage(in ſaow, and hoax. froſt, which 
are of the nature of the vegetation of ſalts, though probably they may not re- 
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leſs: heavy than dry. Common air imbibed;by water, and afterwards expelled 


again, is found to contain ſomewhat more of vital air than before. Ir follows 


therefore, that the vital part of the atmoſphere is more diſpoſed to combine 
. with water than the azotic part. This effect is remarkably. perceived in fogs, 


which commonly. exhibit-the: peculiar ſmell of burned gunpowder or azotic air; 
and mult be aſcribed 0 4 proportion of che vital air We nee with-the 
Water of rhe fog. 180 

The eolipile is a copper veſſel, or globe, d a Cimall aperture on one 1 
If this be heated and then immerſed in water, it will be partly filled 15 the 
preffure of the atmoſphere; and if this water be then made to boil, the ſteam 
will iſſue out with conſiderable violence, and excite a fire in the ſame manner 


as bellows. This has been thought to indicate a decompoſition of the water 3 


but it is not the ſteam which produces this effect, but the air it carries with it 
by its mechanical impulſe; for if the nozzle of an eolipile be inſerted directly 
into the fire, without leaving any ſpace for the inter poſition of a body of air, 
it will not excite but extinguiſh the fire, as Dr. Lewis proved by experiment. 
Water is not only the common meaſure of ſpecific gravities, , but the tables 
of this element (ſee p. 366) may be uſefully employed in the admeaſurement. 
of irregular ſolids ; for one cubic foot is very nearly equal to 1000 ounces 
avoirdupois. The numbers of the table denoting the — gravities, do 
therefore denote likewiſe the number of ounces auc in a aubie foot of 


each ſubſtance. 


Native water is ſeldom, if ever, Gon perfectly pure. The waters chat flow 
within, or upon the ſurface of the earth, contain various earthy, ſaline, metal- 
lic, vegetable, or animal particles, according to the ſubſtances over or through 
which they paſs. Rain and ſnow waters are much purer than thoſe, although 
they alſo contain whatever floats in the air, or has been exhaled along with the 
watery vapours. Margraaf has analyſed by gentle diſtillation, ſome. clear ra, 
and ſnow-waters that he had very carefully collected in glafs veſſels. The ſe - 
veral reſiduums obtained by diſtilling a hundred meaſures of rain water, each of 
which contained thirty. ſix ounces, he diſtilled and evaporated, till no more re- 
mained than ſix or eight ounces of water, which was very turbid. From this 
remainder he obtained by filtration, a hundred grains of a yellowiſh white cal · 
careous earth; and the filtrated liquor ſtill contained ſome earthy particles ſuſ- 
pended in it. Upon adding ſome drops of a ſolution of ſalt of tartar to this 
filtrated liquor, he obtained by evaporation a few grains of cryſtals, which had 
the appearance of nitre and common ſalt. From theſe cryſtals he inferred, that 
che rain water contained a ſmall portion of nitrous and marine acids ; and from 


the colour of the cryſtals, which was browniſh, he coneludes that it alſo 


contained ſome oil and viſcous particles. He furcher proved the preſence of 
marine acid in rain water, by adding a concentrated reſiduum of diſtilled rain to 
ſolutions of ſilver, mercury, and lead, in nitrous acid; from all which ſolutions 
precipitates were thereby formed. He diſcovered the earthy, ſaline, mucila - 
ginous, and oily principles, by expoſing rain water to the rays of the ſun, 


1 during ſome months, in a glaſs veſſel covered ſo as to exclude: the duſt, but 
not air; by which means the water underwent a kind of fermentation or pu- 


trefaction, and a greeniſh flime was formed on the ſides and bottom of the con 
taining veſſel. This fermentation be found could not be excited by treating 
in the ſame manner the rain water that had paſſed over in che diſtillation machn | 
in Foun ro 8 the above-mentioned reſidustm. b i bie dre; i 


- Margraaf having treated a kudos: eds of ſnow water in the fame mans 
ner as he had done the rain water, obtained ſixty grains of à ſimilar white, 
calcareous earth, together with the ſame faline, mucilaginous, and oily princi- 
ples, but obſerved that the rain water contained a larger proportion of the ni- 
trous acid, and the ſnow water more of the marine acid. Upon a further ex- 
amination of the calcareous earths obtained from rain and — he diſcovered: | 
that they contained a ferruginous matter. 

The purity of Water dy be anon, by the following marks or + properties of 
pure vater? 

x; Pure water is lighter chan water that- is not pure; for not only the ſub- 
ſtances uſually diſſolved in water are heavier than water, but alſo che ſpecific: 
gravity of a ſolution of any of theſe ſubſtances in water is generally greater 
than the intermediate ſpecific gravity of the water and of that ſubſtance. 

2. Pure water is more fluid than water that is not pure; hence it ir land 
to occaſton a louder ſound when poured from one veſſel 1 into another. 

bh It has no colour, ſmell, or taſte. 

It wets more eaſily chan the waters containiag metallic and earthy. falts, 
called hard waters, and feels ſofter when touched. 

. Soap, or a Seen of Toag! in Aan of wine, mixes eafily and beledly f 
wahr ? 

6. Tt 1s not endured: turbid by adding! to ĩt a ſolution of aid in aqua regiay: 
or a ſolution of ſilver, or of lead, or ol mercurr, in nitrous acid, or a ud 

of ſugar of lead in water.. 
Hhoerbaave, Macquer, and other We maintain, chat pure water is un 
alterable; and others, as Borichius, Boyle, Wallerius, that it ert. re en | 
poſed or reſolved into other principles, eſpecially into earth. _ 

Boyle relates, that one ounce of water, diſtilled carefully in glaſs veſſels tage 
hundred times, yielded fix drams of a white; light, inſipid wh fixed in che 
fire, and indiſſoluble in water. Boerhaa ve attributed the earth obtained. by dif-- 
tillation of water, to duſt floating in laboratories. Other chemiſts have made 
experiments to aſcertain the truth of that of Boyle. Liedenfroſt found, that when 
pure diſtilled water is diffipated or eyaporared 17 throwing it into a red hot iron: 
ſpoon, he always obtained a quantity of earth. Wallerius obtained a ſcruple 
and a balf of five white earth by tritutating during two hours à dram of di- 
ſtilled water. This earth, he ſays, is ſoluble in acids, is convertible inte a hard- 
mals by a red heat, Which maſs is unſbluble by acids; and is vitrifiable into a 
White tranſparent glaſs by a more violent heat. He found alſo, that a larger 
quantity of earth is depoſited from boiling water with a ſtrong, than with a gen- 
tle fire. See the Swedifh- Memoirs for the year 176. Margraaf has made 
experiments with his accuſtomed accuracy, from which it appears, that by di- 
ſtrllation, and alſo by evaporation wich the heat of the ſun, of rain water, the 
purity of which had been previouſly aſcertaĩined by thirteen diſtillations, he ob- 
5 white, light, ſhining earth. Tbis varth could not be vitrified with the: 

heat requiſite for the fuſion of ordinary glaſs; but by a more violent and lon- 
ger continued fire it wis melted into a yellow greyiſh maſs. He found, that 
about half of this earth was ſoluble in nitrous acid, and that the other balf was: 
not fuſible by fire; but that, by addition of half its quantity of ſalt of tartar, 
it was convertible- into a tranſparent glaſs. The part of the earth that was diſ- 
Jed in nitrous acid, was afterwards precipitated from chat acid by, vitriolic: 
acid, with which it formed a ſelenites; and hence Margraaf infers, {that it is- a. 
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true calcareous earth. He does not determine the claſs of earths to which the 
inſoluble part of the earth thus obtained by diſtilling water ought to be referred. 
Margraaf obſerves, that earth is more copiouſly depofited from water boiling 
with a-ſtrong than with a gentle heat. The quantity of earth that he obtained, 
in one experiment, from ſeventy- two ounces of diſtilled water, by twelve diftil- 
lations, was nine or ten grains. 

Lavoifier however maintains, that the earth bos obtained by diſtilling water 
proceeds from the veſſels employed; and the experiments of Scheele e to 
have decided that it is ſo. See his Treatiſe on Air and Fire. 

Margraaf obtained earth from water by another experiment. He put two 
ounces of diſtilled water into a glaſs veſſel ten inches high, and from one to 
two inches in diameter, and cloſed the mouth with a mooth glass ſtopper. 
Aſter the water had been agitated up and down in this tube eight days, it was 
obſerved to be turbid; and upon continuing the agitation eight days longer, 
he obſerved diſtinctly, eſpecially upon expoſing the tube to the rays of the ſun, 
particles of earth floating in the water. 

The action ef water upon various ſaline ſubſtances, or their reſpbAſer 
ſolubilities, conſtitutes an object of great value in the ſcience of chemiſtry. 


This has been occaſionally ſhewn under the ive articles. But as theſe 
reſults may be of value ſeen all together, I ſhalk, here Inſert three tables from 
the Notes on Macquer's Dictionary. bs 


The following Table ſhews the quantities of the ſaline foblladers that could 
be diflolved in an ounce of water, with the beat of 50 of Fahrenheit's ſcale, 
according to experiments made by PRs Spiclman. Inſtit. Chemiæ, p. 48. 


Grains „ein 
Terra foliata racer 3 SO: {þ Salt of Seignette 3 
Salt of Sedlui 384 | Blue Vitriol 5 144 
Epſom Salt 3324 |; Green Vitriol - _.. ii 
Salt of Tartar 240 [ Purified Nite. IRE 
Vegetable Salt 212 Sal Polychreſt of Glafer 40 
White - al W Vitriolated S 75 
Sal Gem e POO 7 Oe "Sag MAPS 4 . 
Salt of Soda SH CAS 200 Li Borax 2 beth i iS — 20 3 
Sal Ammoniac pl iN 2 176 a Alum I a outs 
fi Common Salt | dm n IQ; a Ane 0 Salt ene, 1 
Salt of Glauber 168 Arſenic Tet ku, ere ne A * 
Salt of Lorraine 168 Crude 3 | 0 0 = 
Salt of Sylviuns e . Cream of Tartar. 


; TUNIN 
The following Table is ind from Muſchenbroek: The —.— elt experi- 
ments were made by ere n id — 2 ae, m a t 


ef e — e 24a] 

Sea Salt o. 2 were difſolvedin or. 1 3 of pure wer. 

Sal Gem - OZ, 1 | "02. 3 and dr. . Sfls 461 

Sal Ammoniac ee and dr. 2 eee 

5 Nitre . dr. 9 NG wh e 6 7 CC 

n ay no tos: repre? 
Epſom Salt oz. TY 3245 (74 oz. f 1 and dr. 2 N * 
Green Vitriol 5 fac 11 — KRA R469 OZ. ; 3 N. VFFPFFFF =" 
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Arſenie 02. 1 were difflved 3 in oz. 38 8 R 5 
Blue Vitriol gr: 50 8 gr. 850 %% SOR + op 
15 Salt of Harthors: PWW SORE Sr 765 4 INF. 1 er i | 
Sugar of Lead JVC ths Loki 
Salt of Tartar gr. 50 e a een gr. 85 18 2295 Fa h "ny. 
_. Glaſs Gall gr. 50 2 72 | ITE 
Cream of Tartar gr. 30 o ·E. 1000 of boiling » Ve (ON 


Fifty grains of cream of tartar may ve difloled in 100 grains: * lime water. 
Hiſt. de T Acad. Royale, 1732 
Sugar of milk, dr. 7. were diffolved i in \ Ib. 1. * water, heated to the 167% 


According to Neumann's experiments, the quantities of falts ſoluble in an 
ounce of water are expreſſed in the following Table. le does not mention 
"the heat employed. It was 8 0 between ps «nd 8 , 
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White powd. Sugar oz. 2 | Blue Vitriol J. 88 4 
Brown powd. Sugar oz. 2 | Pure Nitre 4. 1 gr. 10 x 
White or bene nun CC <a. 
| Candy * dr. 9 ] Soluble Tartar, ITS LOS 5 

Sal Diureticus I I Alum RIS ©: ES 

Epſom Salt 8 | Sal Polychreſt 1 

Sedlitz Salt dr. 6 [ þ Arcanum 888 dr, = 

Pure fixed Alkali Ar, 6 | Vitriolated Tartar dr. 2 5 . 
White Vitriol o, i 5: Sugar of Milk (cr. 1 

Martial Vieriol oa. Er 3. of 

EE II . -* 3 crop . 1 | Emetic Tartar. FF 

Sen Salt... .--- dr. 13 | 33 8 r 

Salt of Glauben dr. 2 Salt of Sorrel gr. 10 a 
Sal Ammoniac dr. 2 White Tar. $53, . 

- Volatile Sal re „ = Cryſis of Tone: Bro. 5 * 
P h . 8 ö 5 


Water e Sunset with one + Ul. is capable of diſſolving 2 confiderible _— 
portion of another ſalt; and when ſaturated with this alſo, it may ſtill diſſolve _—_ 
a third, a fourth, or more ſalts. Thus, according to Neumann, four ounces of 
water chat have been ſaturated with a dram and a few grains of alum, will 
&ill diſſolve five drams, of nitre, then half an ounce of green vitrol, fix drams 
of common ſalt, three drams of ſoluble tartar, and five drams of ſugar. In 
the fame manner alſo, four ounces of water ſaturated with half an ounce of 
nitre, will diſſolve half an ounce of white vitriol, ſix drams of common ſalt, ſix 
drams of ſal ammoniac, dan an ue of ſoluble tarts and after all- theſe an” . : 
entire ounce of ſuga . ets SF en 
Mr. Eller has publiſhed an account * the following! eben ee concoraing; | 
thin ſolutions of different ſalts in the ſame water. See Mem. of _ Acad. of 
Berlin for the year 1750 k 
0 In each experiment, he employed eight o ounces * diſtilled water. He found 
| that this quantity of water, when. ſaturated > | | FE 
Wich four ounces of nitre, diſſolved one ounce five drams of fixed alkali, 7 
and balf an ounce of common ſalt. 
With three ounces one dram and one tuple” of common ak, deins e 
drams of nitre, and fix drams of fixed alkali. .- _ | 
. With three ounces and a half of 600 falt, difſolved balf an ounce of! nitre, | 
it 


. 
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With half an ounce of cream of 1artar, diſſol olved half an ounce of Sedlirz 
alk 4nd” half an ounee of fixed alkal . 18 


, TS #11 9 8 
With an ounce and a half of vitriolated rartar, diſſolved half ay ounce! of 
fixed alkali. | 


Nee half of Glauber's dale, diflolved. wo rams of gte 
andias much fugar. LEG OE" c. 


With four outices of ſoluble x artar, diſſolved half as ounce: * pure ane, 
Wich four ounces of Epſom ſalt, diſſolved balf an ounce of fine ſugar,” 

'With two cunges and a half of ſal en e e five drattis of fom 
als.” 111 


With an ounce nt a half of volatile gut of harthorn, Uiflolved {an 0 ounce of 
altre and half an ounce of ſugar. DI 


Wich four drams and to, ſeruples of borar, aiflred half'an ounce of fixed 
alkali: | k »Þ 1729. 


With two undes and a half of alu. diffolved fix? drans of ctr falt, 


and ode dram of Epſom falt. £ | [$0127 365193 beet 
With nine- ounces and a half of Seen vitriol, diſſolved an donde and & kat 
of Sedlitz ſalt, two drams of nitre, and three ounces of refined ſugar, TY =, 


Wich nine ounces of blue vitriel, diſſolved an Waden of ee three dra : 
of common falt, and an ounce of ſugar. p10 1 ORD N 


wr four ounces and a half of white vitriol, diffolved one ounce of refined 
2, hes long bes eonfideret us an e of Gaple . | "Bir: 
ob chemiſts of our own time, in their reſearches into the nature of elaſtic fluids. 
have obtained water in cireumſtances where there is tlie higheſt reaſon to con- 
ade that it is produceg by combination; and in other experiments 0s —— 
ſition into two principles ae, "vital air and inſtammable air, is 
to take place. A 0 Sh 
The powers of nature, which are ever the tame, ane dre centihuy al | 
| their operations before us, whether we underſtand them or not, often prefent 
ings of the utmoſt value and importance, which we overlook, or regard with in- 
differente. Hence it happens, that when an enlightened: obſerver makes'aty 
- diſcovery; it is almoſt always obſerved that ſomebody has ſeen the fact before 
him, or given ſome confuſed — reſpecting its theory. It is evident however, 
that the firſt diſcoverer, if there be any merit in diſcovery, is not the man who 
finds the treaſure, and ſuppoſes it to be none, but he who is conſcious of its 
value, and applies it to uſe. On theſe principles it is, that the claims of 
the diſcoverers of the compoſnion of water” aſs be ee The u A 
© pear de files, 12 5. 1 121 | 
Previous to the month of October, 1756, che — Macquer, affiſted by 
M. Sigaud de la Fond, made an experiment by burning inflammable air in a 
bottle, without exploſion, and — a white china ſaucer over the flame. His 
intention appears to have been that of aſcertaining whether any fuliginous ſmoke 
was produced; and he obſerves that the ſaucef remained perſectly clean and 
white, but was moiſtened with perceptible drops of a clear fluid, reſembling 
water, and which in fact appeared to him and his aſſiſtant to be nothing but 


pure water. He does not ſay whether any teſt was oo to aſcertain this 5 
neither does he make any remark on the fact? N | 
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In che monch of September, 1777 Meſſrs. Buequet and Lavoiſter, not Ring 
acquainted with the fact, which is incidentally. and coneiſely mentioned by Mic 
quer, made an experiment to diſcover what is produced by the combultian. of 
inflammable air. They fired five or ſix pints of inflammable air in an open. and 
wide - mouthed bottle, and inſtantly poured two ounces; of lime · water through the 
flame, agitating the bottle during the time the combuſtion: ; laſted, : The re- 
ſult of this experiment ſhewed that fixed air was not produced . 
Before the month of April, 1781, Mr. John Warltire, encouraged; by: Dr. 
Prieftley, fired a mixture of common and inflammable air in a cloſe copper veſſel, 
and found its weight diminiſhed. Dr. Prieſtley likewiſe, before the ſame period, 
fired a like mixture of inflammable air and dephlogiſticated air in a cloſed 
glaſs veſſel, Mr. Warltire being preſent.” The infide of the veſſel, though clean 
and dry before, became dewy, and was lined with a ſooty ſubſtance! . Theſe 
experiments were afterwards repeated by Mr. Cayendiſh and Dr. Prieſtley, 
and it was found that the diminution of weight did not take place, neither was 
the ſooty matter perceived ||. I heſe circumſtances therefore muſt have ariſen 
from fome imperfection in the appararus or materials, with which the aner 8 
r e were made. 
| It. was in the ſummer of the year 1781 that Mr. Henry Cavendith, was: buſted 
in examining what becomes of the air loſt by phlogiſtication, ot combuſtion, 
and made thoſe valuable experiments which were read before the Royal Soeiety 
on the 15th of January, 1784 0. He burned $00,000 grain meafures of inflam- 
mable, with ahout 24 times the quantity of common air, and by cauſing/ the. 
burned air to paſs through a glaſs tube eight feet in length, 13 5 grains of, pure 
water was condenſed. He alſo exploded a mixture of 19,500 grain meaſures of 
dephlogiſticared or vital, and 37,000 of inflammable air in'a cloſe veſſel. The 
gondenſed liquor was found to contain a ſmall. portion of nitrous acid, when che 
mixture of the air was ſuch that the burned air was not much Fes iſticated, 
that is, when the proportion of vital air was confi derable. This — ebe 
who may be conſidered as the true diſcoverer of the compoſition of: 9 — ap- | 
pears to think with Mr. Watt, that in thoſe experiments of Dr. Prieſtley, 
wherein the vitriolic and nitrous acids ſeemed to be converted into vital air, 5 
acids ſerved only to decompoſe the water, by depriving it of its phlogiſtic or 
combuſtible part; but he thinks ·it unneceſſary to include the conſideration of ele- 
mentary: heat, as Mr. Watt does, becauſe in his opinion it is more likely that there 
is no ſuch thing, and that the bringing the conſideration forward in every. che- 
mical, experiment, in which increaſe or diminution. of heat $akes Place, might 
occaſion more trouble and perplexity than it is worth... - 

In the mean time, M. Lavoiſier continued his of RE SO aud GE * 
winter of 1781-1782; together with M. Gingembre, he filled a bottle of 
Plats: with inflammable air, which being fared, and two. OUNCES, of, Ime-wat 
poured in, was inſtantly topped with a cork, through, which a. flexible tu 
cCommunicating with a veſſel of dephlogiſticated or vital air was paſſed. I *he 

inflammation ceaſed, except at the orĩfice of the tube, through which 'the, vital air 
Acad. Par. 1781, P v. 12 . 1 Prie fed 
(ve Gay mane 4 be Fat bf ths Fa ns 5 * erke = _ 
vother relates tha r. Bla g. K. 8. 8 tat orming 9 £ Per 
? 22 eee ny eee ai 0 10050 N ah Je e 79 
him that Mr. Cavendiſh had already done ehe 10 thing, al obtained v Väter ee (bes choirs bis tlle : 


Royal Academy at. Paris for 3781, p. 472; alſo > Phil., Tranf. vol. ber, pe 134+ 42 ilo{ 
vol. Ixxiv. p. 330. 
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flame appeared. The e e e 

the lime watet F in the hoctle. Nei 
er this, nor the, { | ted with pure water, and. with, a weak. 

: ſolution of. alkali ioſtead of, lime. water, afforded the in 

for theſe ſubſtances Mi. Wa at all altered. Di h eit een ere 

The inference af, e the moiſture, on the inſide of the 

glaſs. in which, Dr. Prieſtley. firſt fire 
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formation, Faught, after 
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inflammable. and common air, was, that 


ſer at liberty. He repeated ſome experiments, particularly with. a view, to decide 
this point; and in ſeveral. of them the quantity of dephlogiflicated. air, added to 
the acid which came over, greatly exceeded the original weight of acid employed... 
He diflolved magnefia, calcareous earth and minium reſpettively,.in pale nitrous. 
acid, and, on diſtilling to dryneſs, found nearly the whole of the nitrous acid in 
he fetort highly phlogiſticated. From common nitre, the dephlogiſticated ais 
was; ſixteen times the Weight of the nitrous acid which was miſſing. Mr. Watt 
has therefore a claim to the merit of a diſcoverer with regard to the compo- 
— 5 . water, and has the advantage of priority in che diſcoyery of its decom-- 
| * t does not a peat ＋ that the compoſition of water was known or admitted 05 

France, till the ſummer of 1783, when M. Lavoiſier and M. de la Place, on the 
24th of June, repeated the experiment of burning inflammable and vital air in 
a glaſs veſſel over mercury, in a ſtill greater quantity than had been burned. by 
Mc. Cavendiſh. The reſult was nearly five gros of pure water 4. M. Monge 
made a fimilar experiment at Paris, nearly at the ſame time, or perhaps before. 33 
_ The theory which has been propoſed and explained by M. Lavoiſier, wherein 
ſuch phenomena as chemiſts have uſually accounted for by the diſengagement or 
transition of phlogiſton are explained, metely by the engagement of contrary 
tranſition of dephlogiſticated air, or its baſe, by bim called the oxygenous or aci- 
difying principle, is amply explained in various parts of our work. See Co]. 
BUSTION, PHLOGISTON, PRINCIPLES, the METALS and Aeips. This, theory 
received a great acceſfion from the diſcovery of the compoſition-of water. For it 
was eaſy to attribute the inflammable air which is diſengaged in many proceſſes io 
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the decompoſition of water, which is undoubtedly preſent in moſt of them, inftead 


4 of 


of ſuppoſing it to come from ſuch bodies as former chemiſts had imagined to con- 
tain the. principle of inflammability.. See Zinc. In the month of September 
1783, M. de la Place communicated to M. Layvoifier || his thoughts on the de- 
compolition of water, which from M. Layoifier*s former experiments he concluded 


to take place in metallic ſolutions; and theſe reaſons, added to M. Lavoiſier's own. 


4 94 


refle&ions, induced him to purſue the ſubject by a ne ſeries of experiments. 


'This adyous and accurate philoſopher was the firſt who placed a quantity of 
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a. Tranf, vol. Ixxiv, p. 330, f. Compare Phil, Tranf, N 1 

of the Royal Academy at Faris for 1781, pages 472 and 44. f The ounce poids de mare being 
72. 2 gro. troy, this quantity will be 295. Eng rains. || Memoirs of the Royal Academy at 
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iron filings and pure water in the upper part Gf a veſſel iuverted oe ane,” 
52 0 


and obſerved that che iton hechche calcined, igen Adele a? f 
tirne; diſengaged, the water being, as he fays, truly eee He chen 
proceededꝭ in conjunction with M. Meuſnier to paſs the ſteam of water through 
a red hot iron tube, and found that the iron was calcined, and. inflammable Air 
diſengaged; and the ſteam of water being paſſed, oyer a, variety of other com- 
buftible or galcigable ſubſtances, produced .fimilar- reſults, the water difappeat-* 
ing and inflammable air being diſengaged, Theſe capital experiments are 
counted for by M. Lavoiſier, and ſuch chemiſts as do not admit the exiſtence 
of phlogiſton, by fuppoſing the water to be decompoſed into its component 
parts, vital and inflammable. air, the former of which is faid to unite wihk 
the ignited ſubſtance, while the latter is diſengaged. © See lnox; page 406. 
Conſult alſo the fecond edition of Kirwan's Phlogiſton, with the Notes of the 
FR . es 2 
The experiment of compoſing water by the combuſtion of vital and inflann- 
mable air has been repeated with ſucceſs by the French philoſophers and others: 
notwithſtanding which, the maintainers of phlogiſton are diſpoſed to doubt or 
deny the compoſition of water. In certain proportions of the air, and with, 4 
rapid combuſtion, nitrous acid and fixed air are produced. The antiphlogiſtian.” 
philoſophers affirm, chat the former is produced by the azotic air. combining with 
a portion of the vital air, in which it almoſt always exiſts as an impurity.” But 
to this it is objected, that the quantity is too conſiderable, and is not increaled © 
by the actual addition of azotic air to the mixture before combuſtion. Thoſe 
who deny. the compoſition of water avail themſelves of the very great ny of 
this fluid which may be f ſpended in air. It has been ſtated to be eflential-ro 
the aeriform ſtate, and ſome have gone as far as to conjecture, that the additaments, 
which together with water form the diſtinct aerial fluids, may be either not pon? 
derable, or in quantity extremely minute. Various conjectural theories have 
alfo been brought forward relative to the primary or moſt ſimple component,” 
parts of nitrous acid and fixed air, which to me appear to require much more” 
mature reflection and deciſive experiment on the part of their authors, before it 8 
may be proper to diſcuſs their merits in an elementary work. If the water pro- 
duced in this capital experiment be ſuppoſed to be merely depoſited from rhe 
aerial ingredients, it will be neccflary that this hypotheſis ſhould be confirmed b Is 
ſome facts or experiments upon the airs ſingly, for the purpoſe of ſhewing that 
they really contain water in ſo large a proportion. But if on the other hand it 
be affirmed that theſe fluids do combine and afford water, it appears incumbent 
on the maintainers of this doctrine to make the experiment, with a ſtrict attens ” 
tion to quantity: that is to ſay, the weights of the inflammable and vital airs” 
muſt in the firſt place be accurately determined; and in the next place, the weight 
of water which they afford by. combuſtion, together with that, of the ref; due,” 
which eludes that proceſs. A very elaborate apparatus is deſcribed at length, 
with engravings to admeaſuremenc, in the Elements of Chemiſtry of Lavoilier, 
Its purpoſe is to facilitate the combultion. of a, large quantity of thefe fluids,” 
The principal artifice conſiſts in a double lever or beam, like that of 'a,balance;” 
at one extremity of which, e enn in the fame 
vertical line, is ſuſpended a copper cylinder to be uſed inſtead of the jar. of the 
pneumatic apparatus, with its mouth immerſed in. Water. At er en 
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Ae Land into hich weights may be put to r egulate che preſſure or force by 
which chis cylinder tends either to riſe or fall. It R require a treatiſe of 
ſome length, together with engravings, to explain and diſcuſs the methods re- 
Auired to aſcertain the temperature and preſſure of the included fluid, to facili- 

tate the ſupply, and, in a word, to make this delicate and important experiment 
with the requiſite preciſibn. I mult therefore of neceſſity refer the reader to the 
laſt mentioned treatiſe, as well as to the 8th and gth volumes of che Annales de 

Chimie, here the experiments at large of Fourcroy, Vauquelin, and Seguin 
are inſerted. And for the ſame reaſon, after giving a ſhort account of their ex- 
periments, I ſhall only make a few remarks relative to the cauſes and limits of error, 
. which certainly require a more minute and ſeparate inveſtigation than I can pre- 
tend to make in this place. The reſults of the experiments of theſe chemiſts, as 

I flod them in Dr. Pearſon's Tranflation of the new Nomenclature, which I 
baue compared with the original in the Annales de Chimie, are as under: 
To obtain the inflammable air. 1. Zine was melted and rubbed into a pow- 
nd in a very hot mortar. 2. „This metal was diſſolved in concentrated vitriolic 
acid diluted with ſeven” parts of water. The air procured was made to pafs 
through cauſtic alkah. To obtain the vital air, two pounds and a half of cryſ- 
tallized marine ſalt of vegetable alkali, with exceſs of vital air 5 p- 9 
were diſtilled, and the air was transferred through cauſtic alkali- This experi- 
ment was begun on Wedneſday May 13. 1790, and was: finiſhed on Friday the 
asd of the fame month. The combuſtion was kept up 185 hours with little 
interruption, during which time the machine was not quitted for a moment. 
» The experimenters alternately refreſhed Wem keines 1 weir by ling for a 
few. hours on matraffes in the laboratory. 
The volume of inflammable air employed » was 2 $963,563 cubic inches, and 
the weight was 1039,358 grains. 
FIN! volume of vital air was 12570, 942, and the weight was s 6209.86 
| e The total weight 15 both clallic flyids was 7249,27. 7 1301. 24 
_ The weight of Water obrained Was 7244 grains, o 12 ounces 4 4 gros 4 5 
: grains.” 1 
The weight of water which ſhould have been obtained was 12 ounces 4 os 
| 49,227 grains. Bat ann e es | | "Bhs 
The deficit was 4,227 grains. oO b 
+- The value of azotic or phlogiſticated air A the d was 4155 56 
airs inches, and at tlie gloſe of it 467. The excels after the experiment was 
conſequently 51,744 cubic inches. This augmentation is to be attributed, the 
_Abademicians think,'ro the ſmall quantity of atatoſpheric air in the cylinders of 
the gazometers, at the time the other airs were introduced. Theſe additional 
51 cubic inches could not ariſe from the inflammable air, for experiment ſhewed 
that it contained no azotic air. Some addition of this laſt fluid, the experimenters 
. think, cannot be avoided; on account of the couſtruction of the machine. 
Abe water being examined, was found ro be as pure As, diſtilled water. ales 
ſpecific gravity to diſtilled water was as 1867: 18670. 7 
pon chefe experiments I fhall remark, x. That the clallic Rade were pro- 
ducetl very flowly: 2. That the confining medium was water. 3. That the 
veigbt bf the reſpective quantities of theſe fluids could not be aſcertained by any 
progeſs applicable to the oder maſs of each, but was deduced by admeaſutre- 
a e eee temperature, the preſſure of we: * and tbe 
1 99νο arrangement 


arrangement of the apparatus. 3. That this admeaſurement in cubie inches was 
redueed into weight by the application of an elementary number, expreſſing re- 
ſpectively the weight of a cubic inch of each of the fluids. 5. That chis ele- 
mentary number was obtained by an experiment of weighing about 8 0 cubic 
inches of each of the fluids in @ glaſs globe, the evacuation and repletion of 
which was effected by means of the air pump. 6. That the glaſs veel hen 
empty weighed 24179 grains, and its contents of inflammable air 33. gfains. 
I fſuppoſe that the grain was the minuteſt quantity capable of being diſcerned 
by the balance thus loaded; and this being about the io, oooth part of the load 
in one ſcale, is certainly a confiderable degree of accuracy.” An error of ; of 
a grain in this part of the proceſs would affect the number expreſſing the weight 
| a inflammable air in the third figure, without mentioning other cauſes of inaccu- 
racy. That reſult may therefore, at beſt, be conſidered as eſtimate in all the figures 
but the three firſt. 7. The vital air was near ſixteen times as heavy as the inflam- 
mable air, and may therefore, as far as relates to this cauſe of inaccuracy, be 
admitted nearly to four places of figures. 8. Phe expanſions and contractions of 
theſe fluids at different temperatures, were reduced by computation" from the 
experiments of Morveau and Duvernois, which experiments were made upon 
{malt quantities only. But on the other hand it muſt be allowed, that this Pro- 
ceſs was ſo managed as to require very little correction on theſe aceounts. 9. 
What may be the limit or magnitude of the errors ariſing from their admeafure- 
ment of cubic inches is not ſo eaſy to determine, becauſe it requires not only 
information reſpecting the form and magnitude of the meaſcxes made uſe of, hut 
likewiſe the facility with which the moveable parts of their apparatus adapted 
themſelves to the variations of circumftances. This department does not ex hibit 
much j | 
inch uſed in the computations of weight. ! 0994 6 HIPS den 
Tet upon the whole, as the fidelity of theſe philoſophers cannot be ſuſpected, 
as the product of water ſo remarkably coincides with the weight of the air which 
was burned, as there was no veſtige of acid produced, and the reſidue of 'azotic .. 
air was not greater than might be accounted for on the ſuppoſition of original 
impurity; the experiment may be admitted to prove that vital and inflammable 
air in certain due proportions do unite at the temperature of moderate combuſtion, 
and form water. Whether theſe principles may in any other proportion, or at 
any different temperature, or by any order of arrangement as to primary and ſe- 
condary compoſition, produce any other reſult, are circumſtances which, fot any 
thing we know, are within the limits of poſſibility, but it does not appear from 
any facts we poſſeſs, that this really happens. 


Subſequent to the alledged decompoſition of water by means of iron, Meſſrs. 
Paets, Van Trooſtwyk and Deiman gave an account of ſome experiments by which 
they produced gradually a quantity of air from water, and inſtantly cauſed it to 
diſappear. Their own account is inferted in the Journal de Phyſique for Novem- 
ber 1789. They filled with diſtilled water a glafs tube + of an inch diameter, 
and 12 inches long, , Engliſh meaſure. One extremity of this tube was hermeti. 
cally ſealed; but at the time of ſealing, a ſmall gold wire was inſerted, and by 
that means paſſed through the glaſs into the tube for the length of one inch and 
a half. Ar the diſtance of ; of an inch from the end of this wire, another wire 
was placed in the tube, which came out at the open end into a ſmall veſſelof 
diſtiſled water in which that end was immerſed; . For the purpoſe of paſſing the 
electric commotion through theſe wires; and conſequemtly through! 3 water 
#n* Hongrie 3 6 Dl CON , | tween 


1 error; but ſuch as it may be, it affects the elementary cabic _ 
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| between. them, the ſealed end of the tube with its wire was applied to an inſulated 
copper ball at a certain diſtance from the prime conductor of their electrical 
machine, at the ſame time that the extremity of the other wire, which paſſed 
through the veſſel filled with water, was made to communicate with the external 
ſurſace of an electrical Jar of one foot ſquare, the knob of which touched the 
„„ 
When the electric ſhock was paſſed threugh the water with a very ſmall inter- 
val between the copper ball and the conductor, nothing of conſequence: ha p- 
pened; but when the diſtance and conſequently the ſhock was increaſed, ſo that 
the extremity of each wire became tipped with light, a great number of very 
minute bubbles of air were produced at each commotion, which had the appear- ' 
ance of a continval flux between tbe two extremities, . This production of air 
vas more conſiderable, and the bubbles at the ſame time larger, when the diſ- 
tance between the copper ball and the prime conductor was increaſed, fo. that 
ſometimes a ſmall ſpark was ſeen to paſs from the upper wire into the water. 
The air obtained in this manner occupied the upper part of the tube, and gra- 
dually inereaſed in quantity by the continuance of the proceſs, until the water 
became depreſſed below the extremity of the upper wire. At this inſtant the 
clectric ſpark, which paſſed through a ſmall portion of the air from the upper 
wire to the water, ſet fire to the air, preciſely in the ſame manner as happens 
with a mixture of inflammable and vital air, and the whole diſappeared, except - 
ing a very ſmall reſidue. This reſidue being taken out, the experiment was 
again repeated with the ſame ſucceſs. The experiment was repeated ſeveral 
Aimes with the ſame reſult ; excepting only, that the reſidue of air after each 
.anflammation 8 TCTVTCVTVVV OR. 
Several chemiſts found it difficult to repeat this experiment, on account 
af the facility with which the electric ſhock from wires under water breaks the 
containing tube. To prevent this effect, theſe philoſophers were careful that the 
diſtance. between the two wires ſhould be too great for a ſpark; to paſs from 
the one to the other. And Dr. Pearſon, before whom the experiment was lately 
repeated by Mr. Cuthbertſon, aſſerts that the diſcharges were interrupted ; by 
| which word ele&ricians commonly underſtand, that part of the circuit 1 an 
- imperfect conductor. It is probably of conſequence that the ſtream of eleAricity 
. chould be kept up almoſt ſteadily, when the expanſion from the extricated bub- 
pPles has once been produced. The plate machine of 32 inches diameter uſed 
by theſe philoſophers, was ſo powerful, as to occaſion nearly two full ex ploſions 
. From a ſquare foot of glaſs in each turn. The ſmaller ſhocks here mentioned 
muſt therefore have been extremety numerous. 
Dr. Prieſtley has lately publiſhed in a ſeparate pamphlet, experiments on the 
generation of air from water. When ſteam is made to iſſue from the end of a 
glaſs or copper tube into a recipient containing water, every bubble of ſteam 
| collapſes into a ſmall bubble of permanent air. This is generally much purer 
than common air, and is not found by the teſt of a candle to contain any mixture 
of inflammable air. There are ſome unaccountable circumſtances attending this 
experiment. The quantity of air is greatly diminiſhed if the ſteam be paſſed 
| through mercury, even though the mercury be as hot as the ſteam itſelf. The 
ET production is alſo much leſs, if the ſteam be condenſed in part before it paſſes 
Into the water, which may be done by cooling the outſide of the pipe. The 
production does not appear to be affected by the previous purging of the water. 
2 air, by boiling or otherwiſe. Dr. Pricftley varied the experiment, by * 
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the ſame water repeatedly confined hy mercury. . He repeated the proceſs till 
be was 7 fai>Bag „that the — was 1 e extricated 
from the water. There is another proceſs, uſed by Dr. Prieſtley, in Which ait is ex- 
tricated from water, by filling a glaſs veſſel with that fluid, the neck of whieh 
veſſel was narrow and of the length of a barometer” tube. When the bulb. ar 
body is full and the tube is empty, mercury is poured in till the water riſes to the 
top of the tube. In this ſituation, the whole is to be inverted over mercury 
like a common barometer. The mercury then deſgends and occupies the low 
Place, namely the wbe, itſelf, and the water above it is thus defended from the 
preſſure of the atmoſphere, more completely than in the vacuum of an air pump. 
Dr. Prieſtley finds that the water in one of the veſſels in this ſituation, has given 
out air for upwards of a twelvemonth. Tbeſe experiments, though Jooſely 
related, and given without any numerical indication as to quantity, are curious, 
and deſerve to be repeated. Whether the quantities of air, thus W 
Dr. Prieſtley were before in a mere ſtate of mixture with the water, as they do 
not ſeem to have been conſiderable, relative to its bulk or weight; in which caſe 
his experiments will point out nothing more than a better method of purging 
Water of its air; or whether they lead to new deductions, reſpecting the compo- 
ſition of water, muſt, it ſhould ſeem, be decided by additional experiments. 
WIATERS, MINERAL, The examination of mineral waters with a view to 
aſcertain their ingredients, and .thence.their medical qualities and the means. of 
compounding them artificially, is an object of conſiderable importance to ſociety. 


It is likewiſe: a ſubject which deſerves to be attended to, becauſe it affords no 


mean apportunity for the agreeable practice of chemical ſkill. But this inveſli- 
Sation is —— of importance to the daily ꝓurpoſes of life, and the ſuc- 
ceſs of manufactul es. It cannot but be an intereſting object to aſcertain the com- 
ponent paris and qualities of the waters daily conſumed by the inhabitants. af 


arge towns and viciniües, A very minute portion of unwholeſome matterggaily 


taken, may conftitute the principal cauſe of the differences in ſalubrity, which 
are obſervable in ciifferent places. And with regard to manufactures, it is well 
Known 10 the brewvet, che paper-maker, the bleacher, and a Variety of other 
artiſts, of how much conſequence it is to them that chis fluid ſhould either be 
7 os or at leaſt not contaminated with ſuch principles as tend to injure the qua- 
Aities of the articles they make. This analyſis has accordingly employed the 
attention of the firſt, chemiſts. Bergman has written an expreſs treatiſe on the 
ſubject, which may be found in the firſt volume of the Engliſh tranſlation of his 
_ ÞXflays. Fourcroy has written largely on this ſubject, and Chaptal in his Ele- 
ments of Chemiſtry has given a very conciſe and perſpicuous account of mineral 
Waters, and the methods of examining them. As my own experience bas not 
ſuggeſted to me any addition to the methods collected and pointed out by theſe 
and other eminent chemiſts; I have thought it beſt in this place to give the 
method of examination from Wiegleb's General Syſtem. . 
I be topography of the place where theſe waters riſe, is the firſt thing to be 
conſidered. By examinivg the coe formed by them, and tlie earth or ftones 


through: which they ark ſtrained and filtered, ſome judgment may be formed of 


their contents. In fikering through the earth, and meandering on its ſurface, 
they take with them particles of various kinds, which their extreme attenuation 
renders capable of being ſuſpended in the fluid that ſerves for their vehicle. 
Hence we wall ſometimes find in theſe waters, ſiliceous, qalcareous, or argillaceous 
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or, iges the Uebe pet os of aerated iron, ochre.) Thus Oount ha 


mowſki found, that the tepid ſpring at Loeſch, in the Vallais: in Switzerland, . 
contained iron impregnated with fixed air; but that this martial ſalt 3 


very eaſily decompoſed,” by reaſon of the warmth of the water, remained ſu 
1 by means of the inteſtine motion occaſioned by this warmth, and turned 


ſilver that was plunged into it, yellow. Beſides the ſubſtances above men- 


tioned, mineral waters contain many others actually diſſolved in them, in abund- 
ance, viz. aerial acid or fixed air, mineral alkali, Glauber's ſalt, calcareous and 


magneſian earth, ſelenite, calcareous and magneſian nitre, vitriol, alum, aerated 


iron, martial Fieriel combined with iron more or leſs caleined, combinations of iron 


with the muriatic acid, liver of ſulphur, hepatic gas; and finally extractive matter, 


farniſhed by the bogs through which they may have been ſtrained, before they 
emerge into the air in the form of ſprings. Vitriol of copper is ſeldom found in 
mineral waters; it is only in the ſubterraneous waters which flow over copper 
ores, that veſtiges of it are found. 'Sedative ſalt has hitherto ben found in the 
water of the lake of Monterotondo only. Arſenic is ſtill rarer, though the ancient 
chemiſts pretended to have found it in many mineral waters. Inflammable gas 
being generally the product of putrefaction, is ſeldom found in ſpring waters; 
and though it is "often met with in ſtill waters that ſtagnate on the furface, it 


occurs but very ſeldom in the ſpring itſelf. So likewiſe, the vegetable alkali, 


being produced by the decompoſition of vegetables, is merely an adventitious 
ingredient in ſpring waters. The caſe is the ſame with reſpect to vitrio- 
lated tartar and nitre; the laſt however occurs more frequently than other 


matters. Volatile alkali being produced chiefly by the decompoſition of animal 


fubſtances, is ſeldomer met wich. It is but of late that terra ponderoſa, magneſia, 


bor the different combinations of theſe ſubſtances ape been found in Rint 
waters. ot $6465 11146953 af 


-— Laſtly, as the jel always end to e wich coker ſubſtances, i it is hardly 


poſſible to find them here in an uncombined ſtate. 


From this fynoptical view of the different ingredients comained in 6 WARY 


waters, it is evident, that theſe ſubſtances occur in two different diſtin&- ſtates, 
viz. 1. As being e in them and wy as er ee in em in the 
form of a falt. JE e 
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The inveſtigation of Aid waters confiſts : : 1. In the exumination of them 


by the ſenſes. 2. In "wt err of them by eee 3. In r uren 


Properly fo called. + nudge d 
he examination by the ſais conſiſts in obſerving the effect of the water: 5 
to appearance, ſmell and taſte. E & ne 


The appearance of the water, — in which its ade e of the welt, 

as well as after it has ſtood for ſome time, affords ſeveral indications, from which 
we are enabled to form a judgment concerning its contents. If the water is turbid 
at the well, the ſubſtances are ſuſpended only, and not diſſolved; but if the water 


3s clear and tranſparent/at the well; and ſome time intervenes before it becomes 


turbid, the contents are diſſolved by means of fixed air. 


"The preſence; of this gas is likewiſe indicated by fall bubbles that rife FER 


the. bottom of the well, and burſt in the air while they are making their eſcape, 


though the water at the ſame time perhaps has not an acid taſte. This is the 
e, according to Count Razoumo ſki, with reſpect to the tepid ſpring A 
Vallais, and the cold vitriolated chaly beate ſprings at Aſtracan. But the moſt 


evident proof of a 1 containing fixed air, is the * of bubbles on the 


water 5 


— — mr 


water being ſhaken, and their burſting with more, or 166 noiſe, while che ait is 
making its eſcape . , , 38 ang ice it Str BN Are 
The ſediment depoſited; whe water in the well is ; likewiſe . to be examined: 
i it be yellow, it indicates the preſence of iron; if black; that of iron combined 
with ſulphur; but chalybeate waters being ſeldom ſulphurated, the latter occur 
very rarely. As to the colour of the water itſelf, there are few. inftances, where 
4 — W 8 as there ano nee enen 

colour i 2283183 $1363 153 +3662 £29 Anse N! 

The odour of che water W chiefly to 3 the. ence of ſulphur.j in tz 
ſuch waters as contain this fubſtance, ſmell of liver of ſulphur, or rotten egg. 

The taſte of a ſpring, provided it be perfectly aſcertained by repeated dal, 
may afford ſome uſeful indications with reſpect to the contents. It may be made 
very ſenſible by taſting water, in which the various ſalts chat are uſually. found. i in 
ſuch waters are diſſolved in various proportions. There is no certain dependance 
however to be placed on this mode of inveſtigation; for in many ſprings, the 
taſte of -Glauber's ſalt is diſguiſed by that of the ſea ſalt united with it, The 
water too is not only to be taſted at the ſpring, but after it has ſtood for ſome 
time. This precaution mult be particularly obſerved, with. reſpect. to ſuch 
waters as are impregnated with fixed air; for the other ſubſtances contained in 
them make no impreſſion on the tongue, till the fixed air has made its; eſcape; 
and it is for the ſame reaſon Ahat thele waters muſt een e in Pas, and then 
: taſted ag Ain! 

5 — the pecidz gravity of any water contribs but very little towards | 
Arm its contents, ſtil it may not be entirely uſeleſs to know the ſpecific 

weight of the eiger the wann of the f. pring, and the kind of ſediment depoſed 
„ 
The examination of che water by n means of re. agents ſhews what they He ng 
but not how much of each principle. In many inſtances. this is as much as the 
enquiry demands ; andi it is always of uſe o direct the proceedings in the e 


ana 


It is ablolorely nin to malte be experiment with water 3 taken, up 
bm the ſpring,” and afterwards with ſuch as has been expoſed for ſome hours to 
the open air; and ſometimes a third eſſay is to be made with a portion of the 
water that hias been boiled and afterwards filtered. If the water contains but 
few faline particles, it muſt be evaporated ; as even the moſt ſenſible, re-agents, 
ſuch as the ſolution of filver, and the ſalts formed by the union of the terra 
deroſa with the nitrous and muriatic acids do not in the leaſt affect it, if the falts 
whoſe preſence is to be diſcovered by them are dilated with too great a quantity 
of water. Now, it may happen, that a water ſhall be impregnated. with. a conſi- 
derable number of ſaline particles of different kinds, though ſome of them may 
be preſent in too ſmall a quantity: for which reaſon the water muſt be en 
a ſecond time, after having been boiled down to three four ts 4 + 
The ſubſtances of which the preſence is diſcoverable by re- agents, are: tata 2 
0 A. Alkalis and earths combined wiib aerial acid. 05 St TIED 1 
"Paper 4 ſtained, with brazil wood,” will diſcover the preſence of theſe 1 IR 
in the water : if the water contains the ſmalleſt portion of alkali, they will change 
its red hue into a colour partaking more or leſs of the violet. A ſtill greater 
c en of {e rs did is ſhewn, e to Mr. By $ EX TRE by the Hite 
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(a) Alkalinejalts.” \ 
The taſte bende ſufficient to indicate their wks in 3 . 
—— with aerial acid, after theſe waters have been expoſed to the air for 
ome time; but for the ſake of producing abſolute con viction, let a paper ſtained 
with turmeric be dipped in the water previouſly. warmed, the colour of this is 
changed by alkaline ſalts only, and not by earths,; now if the colour of the 
paper is changed, and a quantity of ſal ammoniac put into nn water e ee 
"Ow 1 ei alkali, the: water certainly contains fixed alkali. zum oft biss 
(0) Abforbent earthy; Ton Pager tet a ani! 
Water which fork not De the colour of paper ſtained wits brag) 2 oy 
htmus, and which, after having been boiled, does not render lime water tucbid, 
contains abſorbent earth: if this earth be of à calcareous nature, it will be pre- : 
cipitated by the acid of ſugar, provided the water be taken freſh from the pump: 
but not after it has heen boiled, unleſs indeed a particle or two of chis earth 
ſhould be diſſolved in another acid, but in this caſe the ſediment will not u. 
nearly fo conſiderable as in the other. The cafe is the oro wats) ee 
barytes, or terra ponderoſa. | | 
| e A mixture of alkaline ſalts and ory: 131 del 
The water er having been examined in the above-mentioned: melde for 061 pur 
poſe of difcovering the 1 ſalt in it, let part of this water be made warm za 
if ic becomes turbid, th tainly, excluſively of the alielt, an earth difſolved 
in it by means of fixed air; ; beſides which, it is poſſible che Nen may 2080 aro- 


ther portion of earch ſufpended. 


| B. Neutral ſalts in general. ee a 
The pureſt vinous fpirit ſerves to diſcover their preſenee; but for the ſake: o 
aſcertaining that the ſubſtance precipitated by it, is a ſalt perfectly neutralized, ,- 
the water muſt be filtered, as ſoon as the ſubſtance has ſettled, and when; the: 
1 art is evaporated, the reſiduum muſt be taſted ;, the taſte will be ſufficient, to 
irect the experimenter, with reſpect to the choice of his re-agents.. 4 
(a) Viriolc ſalis in general. > 
A few drops of the ſolution of terra ponderoſa in the muriatic acid, will 
fofficient to diſcover the ſmalleſt particle of any vitriolic ſalt ; the acid of. Tm 5 
will fall down combined with the terra ponderoſa in the baro- Se or, Fa | 
vitriol. e eee 
ee ) Murtatic falls in general. Dd eee * 
Wie containing theſe ſalts, throw down from a ſolution oy filver_in | nitrous. 
acid, a white precipitate (luna cornea) which is infoluble in nitrous acid. 
6 A mixture of. Muriatic and vitriolic altS<icroo 54 nou 255: 
Field, let a ſokution of che terra ponderoſa in nitrous acid be poured i ty the; 
water till nothing more be precipitated from it; the precipitate being ſeparated, 
let a ſolution of ſilver be poured. into the filtered liquor, till it ceaſes to yield any 
precipitation. The former of theſe precipitates indicates the preſence of vitriolic, 
the ſecond, that of muriatic ſalts; and che difference in the me of the he | 
mea ſhews the Gent apendon of theſe ſubſtances in water, rela) st. 
. Earthy. Au pie e 
Alkali Cota: Sith FEY air, precipitates the earth out ef all l and“! 
metallic ſalts. But to know whether this recipiraie be of a metallic, or merely -4 
of an earthy nature, the experiment muſt be made with the Pruſſian alkali. If | 
this throws down no precipitate, * — NEE was mere earth. c. 
Bid / E | (@) 
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(a) Calau At. 
A for, grains of the acid of ſugar will diſcover theſe dle provided/that the : 
water containing them has been a n itt a nge "gee is deer eue 
ene, their preſene. Pre v6 warm Won: 
5 () A mixturt of caltureuus 4 te bee Jatts, t 
In 3 — to aſcertain their preſence, the water muſt be boiled; if aud * 
e a an earth is thrown down, which after having been diſſolved in the acetous 5 
acid, forms a precipitate wieh che acid of ſugar, and if che water yields at the 
Tpring a ſtill greater ſediment with the nom * On! it Lene beliges a 1 
reous ſalt, a portion of calcareous earth. 


. c A mixture of calcareous earth with fats, in which 5 ps 15 baden 4 

a ſmall quantity of a ſolution of acid of ſugar be poured into the water; | 

-* it contains calcareous earth, a'precipitation will enſue; To the fuperincumbent 

water, after it has been Geentted off from the earth and filtered, a ſolution of 

alkali ſaturated with fixed air muſt be added. If another precipitation enſues, 

there is, beſides the calcareous earth, another earthy (alt in the water. For the 

purpoſe of diſcavering it, a little diluted acid of v itriol muſt be poured upon the 

Precipitate, which withour cauſing any efferveſcence will form Epſom falt, if : 

the precipitate / be muriatie earth; regenerated heavy ſpar, if it e ponde- 1 
ar ol, ; and win, if! it confiſts of earth of alum. EY. 8 


(d) Muriated or aerated barytes, 3 
i * water be peel to contain at the ſame time terra ponderoſa Ve 
with fixed air, and the ſame earth in a perfectly ſaline ſtate, means muſt? be. 
uſed analogous to thoſe that are employed for the diſcovery of calcareous earth ; 
which is, to boil the water; to diffolve the earth which precipitates in the mati 
acid; and then try whether the vitriolic acid will produce a, precipitate; if it 
| does, the water contains terra ponderoſa acrata. After this, let ee vitriolic 1 
be mixed with diftilled boiling water; whenz if a precipitate is formed, it is D 
owing to the muriatic ſalt of the terra ponderoſa contained in the water. 


ſe Alumn... 

The moſt fps means of diſcovering whether water of any kind "contaibs. - 
alum, are, to boil the water in a Very clean copper veſlel, when, if it Contains. = 
alum, it will exhibit a blue colour. When the quantity of alum in the water is 
ſmall, the blue colour is not ſenſible; but it may be rendered very manifeſt by 
the addition of a little cauſtic volatile alkali. . This method of diſcovering alum 
in water by means of copper, is founded on the property of this falt, in virtue | 
of which it always exiſts with an excels of acid : ut is this ſurplus of acid which 
acts upon the copper. A more certain method is to pour a ſolution of fixed | 
alkali into the water, and to ſee whether the precipitate made by this means 


| diſlolves in water eck wich fixed air; 5 x it does, it is not carte "of 2 
alum. 


1 D. Aferaliir fas. | 
85 Nothing is hwy! mtg to the purpoſe of ewe he Ferme "eu 
metallic ſalts in waters, than the Pruſſian alkali purified' by acids. If a ſolutions 
of this alkali be poured i into this water, after it has been expoſed for ſome time 
to the air filtered, it makes a pPreecipitate, which will be blue, if the water com 
tains iron; brown, if it contains copper; and white, if it contaios Zinc. In cafes 
the Pruſſian alkali is not at hand, a ſolution of fired alkali may be uſed in its 
Revd Tive with: 08 an * witk copper, a * and with 2 | 
hx a white: 


WAN (i{ nego') A 
a- white rrecipitate. This laſt precipinate becomes yellow, en 2 tothe 


cab © the fire. Hort v. IS Pas ct 151 Suid . 
(a] Aerated i iron. | 4 | | 
Water which contains . iron has its colour wan by an infufion 
of galls, but not by the Pruſſian alkali; however, after ſuch water has been 
expoſed for ſome time to the air, the i iron is precipitated out of it, and it cxaſes 
to be affected by this infuſion. If a water excluſively of this acrated iron 
contains an alkaline ſalt, the colour ſtruck by the infuſion of Loh Is rathe ted 
chan violet. r nn 
Tron not much calcined and diſſolved i in mineral acid. 
Iron . to a certain point, will diffolve in vitriolic acid; I if 5 it find 
been too much, it is not ſoluble in this, although 1 it be in the muriatic acid. 
If the iron contained in the water be in this latter ſtate, the water will be 
made blue by the Pruſſian alkali, but will not be affected by an infuſion of galls, 
In a water of this kind, let a piece of poliſhed ſteel be ſteeped, and the HE 
eyaporated till it is reduced to one half. Now, acids having more affinity with 
Iron, while it retains. its metallic ſtate, than after it has been deprived of it, the 
iron in the former ſtate will expel that in the latter, and at the 35 time partly 
reduce it ; and thereby enable it to ſtrike a black or deep HOO colour Yu 
an infuſion of galls. | 
) (d] Iron in two different ftates in the ſame water. DE ie 
A water of this Kind depoſits ochre, a ſhort time after it is ER to the 
air, and yields at the ſpring, with Pruſſian blue, a green « or  oliveccoloured ' preci- 


itate. | 
ann Der ae e, eee eee 03 
Water which contains theſe falts, acquires a diſtinct Vie Set Bit a 1 05 | 
drops of volatile alkali, and e a brown Precipitate . che addition of r little 
phlogiſticated alkali. 7755 
4 F. Salis „ e FCC 
Water that contains theſe ſalts affords with Pruſſian views a A precipitate, 
which becomes yellow 1 in the fire, and turns white again as ſoon as it is cold; 5115 
| G. Arſenic. Ps ASH: een * 
"If this ace be contained in the water, it will be Abe by Pele A 
ſolution of volatile liver of ſulphur into the water, from which it will be prec pi- 
tated of a yellow colour. A ſolution of gold may likewiſe be uſed for this pur- 
poſe. The water may likewiſe be boiled down, and the reſiduum be thrown 
_ live coals ; if it ſmells of garlic the water contains arſenic, : 


E H. : Combination of acids with manganeſe. 

5h i on a \ Hitle of a ſolution of vegetable alkali being poured 1 into water, a white 

precipitate is formed, and if the precipitate becomes black in the fire, and 1s 
dg neither! in the nitrous nor vitriolic acid, the water contains manganefe. 


I. Liver of ſulphur. 

| "Nitrous had Nane the odour of the waters which contain theſe ſubſtances, 

and: ſeparates the ſulphur. On the other hand, the vitriolic and common 
marine acids augment the ſmell, while they ſeparate the ies; But if it be, 
requiſite to render the ſulphur viſible, the experiment muſt, be made with a con- 
ſiderable quantity of water, and the whole ſuffered to ſtand undiſturbed for ſome 
time. The ſolutions of lead, ſilver, and quickſilver in nitrous acid, and the. 
ſolution of corroſiue * yield with a water of this, kind a brown, e 5 b 


Had black 


1 * 
Win 
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black precipitate ] which, when dried, will burn; on a red hot ſhovel, wich a 


blue flame and a ſulphureous ſmell. nt ad3-16-noifhs 


mene 
ene TE 1 CC OAH raid 7 
be pure vitriolic and the phlogiſticated marine acids neither augment nor 
diminiſh the odour of the water that contains this air; they likewiſe neither ten- 
der it turbid, nor do they precipitate the ſulphur ; this laſt is effected by the 


dephlogiſticated nitrous and marine acids, though in a very ſmall quantity 


only. At the ſame time too they deprive the water of its offenfive odour. The 
ſolutions of quickſilver, lead, and ſilver, do not yield any precipitate, except 
there is a conſiderable quantity of this air employed; and what is more extra- 


ordinary, this precipitate does not burn with a flame. The ſolution of cor- 


roſive ſublimate, and the nitrous ſolution of quickfilver made with heat, give 
with this Kind of water a white precipitate, The calx of filyer turns black in 


it, and deprives it of its offenſive odour ; it loſes this ſmell likewiſe in a copper 


veſſel, after remaining in it a minute or two. ; 825 
In order to obtain a water ſaturated with ſulphureous gas, Dr. Habneman 


expoſes to a white heat, for a few minutes only, a pounded mixture of equal 


parts of ſulphur and unſlaked or freſh ſlaked lime; and throwing half an ounce 
of this with five drachms of purified tartar into a bottle containing two pounds 
of pure luke-warm water, ſtops it quickly with a cork; and after thaking it for 
ten minutes, and allowing the groſſer particles to ſettle; pours off the milky; li- 
quor into another bottle, and mixes it by agitation with three or four tea cups 
of thick cream, or half an ounce or two ounces of gum arabic, or half an ounce 
of gum tragacanth bruiſed. © Calcareous hepar requires 1920 parts of cold; and 
840 of warm water: calcareous tartar-800-0f cold, and 500 of warm, for their 
ſolution.” _- „„ e 16 DAMES 0 Op TS 
For a warm bath he takes fourteen ounces of calcareous hepar, and one 
pound of cream of tartar pounded, and ſtirs them up in the water of the bath 
ing- tub; or, in zoolb. of water made warm to 100 degrees, he agitates three 
quarters of a pound of hepar, made with pot-alh, and then ſtirs up with it 
very briſkly a quarter of a pound of ſtrong oil of vitriol.— Or he takes four 
parts of ſcales of iron fuſed with three of ſulphur, till it ceaſes to yield a blue 
Rache puts half a pound of this mixed with five pounds of water, into a bottle 


holding eight or ten pounds; on this he then pours a quarter of a pound of 


oil of vitriol, inſtantly ſtopping it with a bladder tied over and pricked with a 
needle; ſinks it to the bottom of a high bathing- tub, filled with warm water, 
and mixes the air as it comes out by agitation with the water. Vid. Chem. 
Annal. ii. Stuck 1788. Alſo Hahneman, ubem die Arſenickvergifung. Leip- 


ſick, 1786. FF 

Waters which contain fixed air, cue the colour of tincture of litmus to 
red but this colour muſt be carefully diſtinguiſhed from the reddiſh hue ex- 
hibited by this tincture when dilated with a great quantity of water, from 
which it is very different. According to Profeſſor Bergman's method, lime 
water may likewiſe be uſed, a practice Which however ſtands in need of ſome 
improvement. When a water contains à certain but ſmall quantity of fixed 
air, it does not change the colour of the infuſion of litmus; and in this caſe 
the quantity muſt be aſcertaĩned by diſtilling the water in a pneumatic appa- 
ratus. The taſte of the water indicates the preſence of this ſubſtance, only 


* 
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when the water contains a gertain quantity of it;; for ät is by no, means- to be 
inferred, when the water does not taſte ſour, chat it contains no fixed air; at 
the contrary circumſtance dmetimes takes place. A water of this kind ge- 

nerates bubbles at the prin, which burſt at Us ſurface with ſome noiſe. * 


Tbe analyſis of mineral waters ſhews i in the firſt place, how much ofeach of 
theſe ſubſtances is contained in the water; 3 and it is performed, by evaporating 
the water, by which means one ſubſtance is obtained after another, when each 
of them is weighed ſeparate. Some mineral waters contain volatile. particles, 
which make their eſcape during the evaporation of the water; others contain 
ſuch ſubſtances as are liable to be decompoſed by evaporation, or _-> more or 
leſs prevent the developement of the other parts. 

Laſtly, all of them contain fixed ſubſtances, 9 remain behind , 4 dry and 
cone fate, after the water is evaporated. ' OE 8085 

taps A. Separation of the Cs KC” IE $01 5 

(a) In water which cantains hepatic air, theſe ſubſtances occur. 

If nitrous acid be poured on a portion of this kind of water, the quantity of 
fulphur precipitated by it, gives the quantity of the hepatic air contained in the 
water; each cubic inch of che latter containing a quarter of a grain of ſulphur, 

(>) Hater ſeparated with fixed air. 

Part of ſuch water is to be evaporated in the method deſcribed. a little farther 
on. From another portion of it, according to Profeſſor Bergman, che air is. to 
be expelled, and afterwards mixed with lime water for che purpoſe of aſcertain- 
ing the quantity of it. If Bergman's preſcription be followed literally, the fixed 
air will be loaded with vapours of the water, which will paſs with it chrough 
the mercury, be condenſed on its ſurface, and afterwards abſorb part of the air. 
It is better to paſs the air immediately through lime water; fot in chis caſe, one 
precipitates along with the calcareous earth which it meets with in its paſ- 
e, as does likewiſe the remainder if the apparatus be ſhaken a little. This 

cart too muſt be carefully ſeparated by filtration. Now as the quantity of 

fixed air contained in calcareous earth, and its ſpecific gravity, is very well 

known, it js very eaſy to make an accurate eſtimate of the quantity of fixed air 

that is contained in the water; for inſtance, if half a dram of calcareous earth 

be obtained, the water contarns: 184 grains of fixed air, Or 42 N cubic 

4: inches ; : allowing with Kirwan, a cubic inch of fixed air to weigh Fo Of à grain. 

In default of a pneumatic apparatus, provided it be certain that the water 

a | does Bot Shen any fixed alkali, it needs only to be mixed vith four eis 
| quantity of lime water, and then filtered: 

If the water contains alkali, the experiment muſt be made tele, viz. Grid at 

the ſpring, and afterwards when the water has been boiled; the weight of the ſe- 

cond ſediment is then to be ſubtracted from that of the firſt, viz. of the aerated 

earth, and it will aueh. What allowance is to be made for the e of the 


en air. 2 
ay Bs Analyſts. of the volatile alkaline ſubſances. ee eee 
11 Aa fobRance of this kind be ſuſpected in the water, let part of it, 0 55 n 2 
ing been weighed, be put in a retort; and about ope-third of it drawn off by 
— diftillacion; a quantity of marine acid is then to be poured on the diſtilled por- 
> till che facuration is complete: the ſal ammoniac thus obtained is then to 
Wr — of acid in the ſal ammoniac * known, 
it 


% 
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it is eaſy to eſtimate that of the volatile alkali in the water. WenzePseftimate 
of the volatile alkali contained in ſal ammoniac, ſeems-/to be more exact than 
chat of Bergman. If theſe waters contain particle that may be either eaſily de- | 
compoſed, or alter che product of the analyſis, they muſt be treated in the fol- = - 
%%% ꝙ%//% — ̃ n 8 e e 8 | 


| = Separation of the ſubſtances which are” deco poſed durin g the evaporation of the | ks 


- water, and which prevent the ſeparation of the other ingredients. W 
.\ Theſe ſubſtances are, liver of ſulphur. and metallic. ſalts. The acid of ſul- 
phur which was diſengaged during the evaporation, combines with the alkaline 
ſubſtances that may happen to be contained in the water, and changes their na- 
ture. In metallic ſalts the metal becomes calcined, ſeparates from jits acid, 
and enters into new combinations with the other ingredients of the water. 
Hence the liver of ſulphur, as well as the metallic ſalts, muſt be decompoſed, 
and an eſtimate made of the quantity in which they are preſent in ther water 
previous to undertaking the evaporation. | + | 551 0 
t 1+ (a) Water that contains liver of tt. 
For the purpoſe of analyſing a water that contains liver of ſulphur, a quan- 
tity of nitrous acid muſt be poured into it ſufficient to precipitate all the ful- 
phur. The precipitate is then to be ſeparated and weighed. oe 
NEED (b) Water that contains metallic ſalts. 5 2 ilk 
Pour into this water a ſolution of Pruſſian alkali, previouſly purified by 
means of nitrous acid; as foon as the precipitation ceaſes,” the water muſt be 
filtered, and the precipitate drained and weighed, + oe 


D. Separation of the fed and unchangeable ſubſtances.  _ 


* N 34. 
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Ihe ſeparation: of the volatile bodies, and of ſuch as may prevent the ſepa- 
ration of the fixed and unchangeable ſubſtances, having been effected; let a cer- 
tain quantity of the water be weighed, and, after being eva rated to dryneſs, 
weighed again. The evaporation 1s beſt performed in veſſels of glaſs or china. 
It is true that a gentle heat only can be uſed with ſuch veſſels, and that conſe- 
quently the evaporation goes on but ſlowly in them. But this inconyenience 
Is balanced by the certainty the operator has no other matter united wich it. 
Ia whatever manner the evaporation is performed, the reſiduum conſiſts of 
fſalts which are ſoluble in the pureſt, ſpirit of wine, of ſuch as are ſoluble in 
cold water, and of ſuch ſubſtances as cannot he diſſolved by either of theſe 
menſtrua. The firſt thing therefore to be done, is to pour a quantity of re&i- 
fied ſpirit of wine on the reſiduum, and let them digeſt together for the ſpace 
of a few hours in a gentle heat. The liquor is then to be decanted into another 


” » 7 
83 
* 


water and 
the iron that 
baxe be 

diſlolved 


* 
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diſſolved in both liquids, are now to be ſeparated from each other, as Agr: the 
ſabſtances that compoſe the undiflolved refiduam.” ION 214 1 
Pe. A. Separation of the ſubſtances diſſolved in the fois if FE 5 
Theſe may be either ſedative ſalt, common ſalt, nitrous acid combined with 
an earth, arſenic, or extractive matter, ee e hath en 
There are ihres dd ſeparating theſe ſubſtances. 5 F „ 
| | Firſt method. _ V 
0 a 0 For ſedative al. th 
The vinous cqpirit i is to be mixed with twice its quantity os diſtilled water, and | 
wart of this mixture evaporated ; if this be ſuffered to cryſtallize, ſedative ſalt is 
obtained, of all the ſalts that are ſoluble in ſpiric of wine the HOWE! one chat is 
cry ſtallizable. | 
| < 2) Salts with 4 calcareous "hs | 
If the re-agents indicate a calcareous ſalt in the water, the calcareous Sch is 
to be ſeparated by the acid of ſugar ſaturated with alkali. The quantity of 
the precipitate thus obtained, gives the quantity of the calcareous ſalt contained 
in the water. The ſalt acquired by cryſtallization, whether it be nitre or di- 
geſtive ſalt, ſhews with what acids the calcareous earth is combined. In order 
to ſeparate this ſalt more accurately, the liquor may be evaporated to ee 
and the ſoluble part of the reſiduum extracted with ſpirit. of wine; conſequent] 
the digeſtive ſalt and cubic nitre, being inſoluble in the ſpirit, are left behind. 
Aſter theſe are ſeparated, the ſpirit muſt be dilated with diſtilled water, and 
as undiſſolved ſubſtances ſeparated by the method mentioned below. -__ 
(c) Salts, the. baſes of which is heavy earth, or barytes. _ 
If, in conſequence of the analyſis, made with the re- agents, the 3 of A 
ſalt of this kind 1s ſuſpected i in the water, let a ſolution * Glauber's ſalt, or vitri- 
olated tartar, be poured into the water. After this, either the digeſtive falt, or 
the nitre, 9 ver it be, that is formed by this eee myſt bo 


ſeparated, Hut 
(d) Salts, the Baſt is of which is magnefian earth. | 
If the water contains a portion of theſe ſalts, there muſt be added a a | 
of fixed alkali to the liquor that is left after the preceding experiment. The 
conſequence of this will be, that the magneſia will be precipitated ; and 
from the cryſtals, either of digeſtive ſalt or nitre, which may be ſeparated 
either by cryſtallization” or precipitation with ſpirit of wine, it will appear 
- - with what acid the earth was united. If the weight of theſe laſt ſalts, or that 
of the precipitated earth, be known, the quantity of Epſom lt! in the f may 
be eaſily eſtimated. | 


$+ 
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CH Arſenic. aps 
If there be any red to faſpet this ſubſtance in the water, to the above- 
mentioned liquor, before it is ſuffered to cryſtallize, a ſmall quantity of vola- 
tile liver of ſulphur may be added; the arſenic will ſpeedily unite: with the 
ſulphur, and afterwards the digeſtive ſalt, or the 5c N08 er of 8 is 
| preſent, may be ſeparated from the liquor. 

9 Extractive matter. 0 

Laſt of all, the extractiye matter muſt be — bn the: 1 af 0 vine. 
dete this view, the liquor that remains after theſe various proceſſes muft be 
rated to dryneſs. Some particles of it however adhere to * E e 
a — aye 1 o _ Ane mater. 
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5243 3 Om es 1570 3 801 Second merbod. Or Or > 
This method is e on IT obſervation that, e Glebig. 04 leda⸗ 
tive ſalt, all others which ſpirit of wine is capable of hol in ſolution con- 
tain an earth. The vinous ſpirit charged with thoſe ſuhſtandes, Kink mixed with 
a fufficient quantity of water, and the arſenic” and ſedative falr being thus Tepa- 
rated from it, let a ſolution of filver in nitrons acid be poured into it; che pre- 
cipitate hereby obtained indicates the quantity of marine acid that was preſent 
4 the water combined with the earth. The remainder of the liquid is then to 
recipitated with fixed alkalj : a more preciſe analyſis of the earth obtained, 
1 the nature and Foes of the falrs of hieh it made a component 
* 349 3 Sy 
11 beſides We There are in the water JANE THe the cart 'of which 15 com- 
bined with nitrous acid, in this caſe the quantity of the earth obtained*will not 


correſpond with that af the marine acid, as indicated by the ſolution of ſilver. . 


But as afl falts in which the marine acid is combined with an earth, contain 
nearly the ſame quantity of earth, nothing more is neceſſary to be done, than 

to fubtra& from the earth obtained by the foregoing proceſs, the quantity ſuf- 
1 to ſaturate the marine acid in a liquid ſtate, and the remainder wilt _ 


ö the weight of the earth" diſſolved in the nitrous acid.* LEE SVIDIR . 


For the purpoſe: of aſcertaining the nature and quantity of the darth obtafied; 


let the precipitate made by the fixed alkali be diſſolved in nitrous acid, to Whick | 


muft be added, drop by 1 a ſmall quantity of a ſolution of acid of ſugar, 
ſaturated with fixed alkali. In conſequence of this, the calcareous earth will 


be precipitated and combined with the acid of ſugar, and the weight of the 


recipitate will point out the quantity of the calcareous earth contained in the 
ſiquor. Now, if after this liquor be ſeparated from this precipitate by decan- 


tation, and a ſolution of alkali, ſaturated with fixed air, be poured intò it, the 


muriatic and aluminous earth will be likewiſe precipitated. Laſtly, let there 


be potired upon this mixture a quantity of diſtilled water, ſaturated with fixed 


air: the former of theſe earths will be difolved, nw the latter wm be dent un“ 
; air 1 a | ; 

ad Ia Gags, Wird method. © R963 1 

” The uenie mm | ative ſalt being ſeparated, let hs remainin Beto de di. 
luted with three times its quantity of water, and the earth wiv Fs from ic 
wich fixed alkali; the liquor being decanted off from the earthy precipitate, 
which muſt be analyſed i in the method abovementioned. Let there be p 

into the former a ſmall quantity of ſolution of filver. T he weight of the pre- 


2 


cipitate here produced, ſhews the e of marine e acid thats was combined ; 


with the earth. a ils 31 f 
B. Separation of the ſubſtances hat are Jaluble in diſtilled water. 


Tbeſe may be fixed alkali ſaturated with fixed air, all the poſſes; pen 2 


fat, pig "Epi ſalt, and other ſalts. | 
| n 2@Þ Fixed alta. B | 
It is \ batidly polble to aſcertain the quantity: of miteral: alkali, as 7 is P: ck 


tained in any water by the cryſtallization of this ſalt; for ſome part of i it always 


mixes with the other ſalts, and it can never be-obtained i in a pute ſtate. Let there- 
fore any quantity of Epſom ſalt, but rather more than is ſufficient, be faken to 
ſaturate the alkali in the water. Tbe water will become turbid, and in the 
ſpace of five or fix hours let fall a quantity of muriatie. earth. But the. redun- 
dant quantity alſo of the Glauber's falr that may exiſt in the water, as well as 
n that 


3 
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that of the Epſom ſalt employed in this proceſs, muſt be taken into conſidera- 
tion. Theſe are the only means on which ahy ee can be * in 


analyſing alkaline waters. 
#2 54 C6) Alum and Epſom falt.- Be 

If theſe. ſalts are ans together in the water, either ech or without any 
other ſalt, the beſt mode of aſcertaining the quantity of them, is to decompoſe 
them; thus let a ſolution of fixed alkali be added drop by drop to the Water, 
till it ceaſes to render the water turbid. The precipitate being waſhed, dried 
and weighed, a quantity of diſtilled water ſaturated with fixed air muſt 
be poured upon it, which will diſſolve the magneſian but not the aluminous 
earth; ; the weight of the latter ſubtracted from the whole of the precipitate 
will give the weight of both earths. The analyſis is to, be continued, and the 
vitriolated tartar formed by the decompoſition muſt be eee This may be 
eaſily done by cryſtallization. f 

If the Epſom ſalt be mixed with Glauber's falt, it is almoſt impoſſible to 
ſeparate them by cryſtallization, as both of them cryſtallize at the ſame time. 
Here, as before, recourſe mult be had to the decompoſition of them. The por- 
tion of Glauber's ſalt contained in the water may be determined by the weight 
of the precipitated earth; the ſame holds e with n to e when 
memes: with other ſalts. | 

Ce) Glauber's ſalt, common ſalt, and nitre.. - 

1 KA ſolution of terra ponderoſa in nitrous acid is to be poured i into water 
that bas ſtood ſome time on the reſiduum of the evaporated water, and the pre- 
cipitate dried and weighed. By this means the quantity of Glauber s ſalt con- 
raged: in the water will be aſcertained. 

2. Into this: water that has been ſeparated from che abovementioned precipi- 
tate by filtration, let a quantity of ſolution of filver in nitrous acid be poured ; 
this will cauſe a/precipitate, which mult be ſeparated from the ſupernatant liquid, 


and, when, dry, weighed for the purpoſe of e the quantity of common 
** contained in the water. 


If the weight of the Glauber's ſalt, and common ſalt, taken together, be 

all. not equal to that part of the reſi duum that has been diſſolved in cold diſ- 
_ tilled water, this circumſtance gives room to ſuſpect that there 1s nitre in it, the 
quantity of which 1s diſcoverable by the difference of the others. 


C. Separation of the ſubſtances contained in that part of the reſiduum of the water, 
which is not ſoluble either in ſpirit of wine, or in cold water, viz. ſettniite," 1 8 
© flliteons, aluminous, nagneſian, calcareous, and ponderons earth. 

I. Selenite. The ag ape after being weighed, is to be boiled with five 
hundred times its vhs, 7a of diſtilled water; the ſelenite will be diffolved; and 
will paſs through the filter with the water, while the iron and the earth will re- 
main behind. The remainder muſt now be dried upon the filter, and weighed ; 
if the weight be ſubtracted from its former weight before it was boiled, it will 
give that of the ſelenite. 

In order to ſeparate the ſelenite, marine acid may likewiſe be poured; on the 
refiduum ; the acid will diffolve the iron and the earths, and the ſelenite will 
remain behind, together with, a little ſiliceous. matter. For the purpoſe of 
aſcertaining the quantity of the latter, nothing more is neceflary than to waſh 
the reſiduum with diſtilled water; what remains after Buy! is filiceous earth, the 
h of 1 is eaſily ed. 199 | | 

| the Siliceous 
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n. Siliceous earth. The ſelenite being ſeparated in the former of theſe methods, 
upon what remains on the filter aſter it has been dried and weighed, pour a 
quantity of marine acid, when it will all diſſolve except the ſiliceous earth, and 
the deficiency in the weight will determine the quantity of this earth. | 

III. Iron. Into this ſolution let there be poured a little Pruffian alkali puri- 
fied by- means of marine acid, the iron will be Fadens in the form. of oe: 
fian blue. | 
Tbe Pruſſian alkali muſt be e priced by: acids, in order to pepe 
the precipitation of the earthy ſalts, and to make the precipitate charge itſelf 
more perfectly with the colouring matter. In Profeſſor Bergman's method, the 
filiceous earth combines with the alkali, and in this caſe it is de difficult to 
aſcertain the quantity of it. 

IV. Calcareous earth. After the ſeparation of che! iron by means of the Pruſ- 
fan alkali, the liquor is ſtill charged with different kinds of earths. In order to 
ſeparate the calcareous earth from this liquor, a ſolution of acid of ſugar ſatu- 
rated with alkali muſt be added drop by drop, when the calcareous earth will be 
precipitated in the form of calx ſaccharata, or calcareous laccharine ſalt. 

V. Magneſian and aluminous earts. 

In order to obtain theſe earths from the liquor candivg upon the e | 
faccharine ſalt, a ſolution of fixed alkali is to be added to it, till the precipitation 
ceaſes ; the precipitate, which conſiſts either of earth of alum, or magneſian 
earth, or both together, is then to be waſhed, dried, weighed, and put into a 
large bottle that is perfectly air- tight, and the bottle is to be filled with diſtillec 
water perfectly ſaturated with fixed air; 3 this will diſſolve the AGREED: ps 
and leave the aluminous earth behind: 

WATERS, SPERITUOUS. Spirituous liquors to which a Canon is given 
by infuſion of herbs, diftillation from fragrant vegetables, ſolution of :effentiab 
oils, ſugar, or other ingredients, have been called ſtrong waters. ener was 
formerly more generally applied than at preſent. © A 

WAX, is an oily concrete matter gathered by bees from plants. e Gt 

Wax has been long confidered as a reſin, from ſome properties common to it 
with refins. It has the fame conſiſtence as reſins have, and like them, it furniſhes 
an oil and an acid by diſtillation, and is ſoluble in all oils; but in ſeveral reſpects 
it differs ſenſibly from reſins. Like theſe, wax has not a ſtrong aromatic taſte 
and ſmell, but a very weak ſmell, and when pure, no taſte. With the heat of 
boiling water no principles are diſtilled from it; whereas, with that heat, ſome 
eſſential oil, or at leaſt a ſpiritus rector, is obtained from every. reſin. Further, 
wax is inſoluble in ſpirit of wine. If wax be. diſtilled with a heat greater than 
that of boiling water, it may be decompoſed, but not ſo eaſily as reſins can. By 
this diſtillation a ſmall quantity of water is firſt ſeparated from the wax, and then 
ſome very yolatile and very penetrating acid, accompanied with a {mall quantity 
of a very fluid and very odoriferous oil. As the diſtillation advances, the acid 
becomes more and more ſtrong, and the oil more and more thick, till its confiſt= 
ence be ſuch that it becomes ſolid in the receiver, and is then called butter of 
wax, When the diſtillation is finiſhed, nothing remains but a ſmall quantity of 
coal, which is almoſt incombuſtible. 

Wax cannot be kindled, unleſs. it be previouſly. heated and reduced into va- 
pours ; in which reſpect it reſembles fat oils. The oil of butter of wax may oy 
repeated diſtillations be attenuated and rendered more and more fluid, becauſe . 
ne portion of acid is thereby ſeparated from theſe ſubſtances z which effect i Is 
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ſimilar, to what happens in the diſtillation of other oils and oily concretes: but 
this remarkable effect attends the repeated diſtillation of oil, and butter of wax, 
that they. become more and more ſoluhle in ſpirit of. wine; and that they never 
acquire greater conſiſtence by evaporation of their more fluid parts. Boerhaave 
kept butter of wax in à glaſs veſſel, open, or: careleſsly cloſed, during twenty 
years, without acquiring a more ſolid conſiſtence. It may be remarked, chat 
wax, its butter, and its oil, differ entirely from eſſential oils and reſins in all the 
aboxe · mentioned properties, and that in all theſe they perfectly; reſemble, ſweet 
oils. Hence Macquer concludes, that wax only reſembles reſins in being an oil 
rendered concrete by an acid; but that it differs eſſentially from theſe in the 
kind of the oil, which in —4 is of the nature of eſſential oils, while in wax 
and in other analogous oily concretions (as butter of milk, butter of cocoa, 
fat of animals, ſpermaceti, and a wax obtained from a tree in Lobifana) i it is ot 
the nature of mild, unctuous oils that are not aromatic, and not eie and are 
obtained from vegetables by ex preſſion. 

It ſeems probable, that the acidifying principle, or - vital air, "+ not an "Lapal 
acid, may be the leading cauſe of the ſolidity, or low futibilty of wax. Wax 
is very uſeful, eſpecially as a better material than any other, for candles. 

Wax may be deprived of its natural yellow diſagreeable colour, and be perfectly 
whitened by expoſure to the united action of air and water, by which, method, che. 
colour of many ſubſtances may be deſtroyed. 

The art of bleaching wax conſiſts in increaſing its s ſurface; for which purpoſe 
it muſt be melted with a degree of heat not ſufficient to alter its quality, in a 
cauldron fo diſpoſed, that the melted wax may flow gradually through a pipe at 
the bottom of the cauldron into a large tub filled with water, in which 1s fitted a 
large wooden cylinder, that turns continually round its axis, and upon which the 
melted. wax falls. As the ſurface of this cylinder is always moiſtened with cold 
water, che wax falling upon it does not adhere to it, but quickly becomes ſolid 
and flat, and acquires the form of ribbands. The continual rotation of the cy- 
linder (carries off theſe ribbands as faft as they are formed,. and diſtributes them 
through the tub. When all the wax that is to be whitened is thus formed, it is 
put upon large frames covered with linen cloth, which are ſupported about a foot 
and a half above the ground, in a ſituation expoſed to the air, the dew, and, the 
ſun. The thickneſs of the ſeveral ribbands thus placed upon the frames, ought 
not to exceed an inch and a half, and they ought to be moved from time to time, 
that they may all be equally expoſed to the action of the air. If the weather be 
favourable, the colour will be changed in the ſpace of ſome, days. It is then to 
be remelted and formed into ribbands, and expoſed to the action of the air as be- 
fore. Theſe operations are to be repeated till the wax be rendered: perfectly 
white, and then it is to be melted into cakes, or formed into candles. I 

The yellow colour of the wax is evidently deſtroyed by the combined of: 0a 
of the air, of the water, and of the ſun. As the volatile ſulphureous acid has 
the property of deſtroy ing ſtill more quickly, almoſt all the colours of vegetables, 
Macquer ſuppoſed that this bleaching might be ſhortened by expoſing rib- 
bands of . wax to Ge n of Late e as 18 ere Tags aka __ 


walt' in fine ber only, as it 258255 — on Ade action of the ſun. 1 his, 
circumſtance; being attended with much inconvenience: to the manufacturers, the 
: Mm” of a method of whitening wax, independently of the ſeaſons, would 
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be very uſeful, and has been recommended to the attention of chemiſts by Tüchs 
economical ſocieties. With a view to diſcover ſuch a method, Mr. Beckman 
has made experiments, an account of which is publiſhed in the 5th volume of the 
Novi Commentarii Societatis Regiz Scientiarum ' Gortingenfis. According to 
theſe experiments, thin pieces of yellow wax were whitened and hardened by 
being digefted and boiled in diluted and undiluted nitrous acid in à few hours. 
But che wax thus whitened being melted' by means of boiling water, was obſerved” 
to acquire a yell»w colour, leſs 1htenſe, however, than it was before it had been 
treated with the mineral acids. The marine and vitriolic acids were leſs effectual 
than the nitrous. He expoſed wax to the flames of burning ſulphur, but with- 
out ſucceſs. Yellow wax being melted in vinegar was rendered of a gray colour. 
The oil of tartar whitened wax, but leſs effectually than acids had done; and 
this wax being waſhed in water, and afterwards digeſted in nitrous acid, was ren- 
dered ſtill more white; but upon melting it in water. a yellowiſh tinge returned. 
He liquefied wax in ſolutions of nitre and alum, but withoũt any good effect. 
Spirit of wine, which is recommended by Beyle for this purpoſe, did indeed 
whiten the wax, but changed it to a butyraceous ſubſtance, ſo frothy that its 
bulk was increaſed thirty times. Reflecting that tartar is purified from irs'vily © - 
particles by means of a calcareous earth, he tried the effects of a kind of fuller's 
earth, which he threw upon wax liquefied i in water, and he agitated the mixture. 
This method rendered wax of a grayiſh colour, and 1s therefore recommended 
by him as preparatory to bleaching, the time neceſſury for which, he 1 . 
be thus greatly ſhortened. = | 
Every kind of wax 1s not equally e of being whitened, the: ee > 
of ſome adhering ſo ſtrongly, that it cannot be effaced. Such is the war 
that comes from countries in which vines grow. This obſervation Macquer” 
received from Mr. Trudon, Proprietor of the manufactory of wax at 3 
near Paris. | 1938 
Wax is employed for many purpoſes in em arts. It i is alſo aſed 5 in me 
dicine as a ſoftening, emollient, and relaxing remedy : but it is only uſed ex- 
ternally, mixed with other ſubſtances. It is an ingredient in many pomatums, 
cerates, ointments, and plaiſters, to moſt of which it Sives their due on- J 
fis . 15 
The following obſervations ae experiments by Dr. Pearion- on A e ; 
ſubſtance, reſembling the Pe-la of the Chineſe,” collected at Madras by Dr. 
Anderſon, and called by him White Lac, are extracted from the Philoſophical 
Tranſactions for 1794. I have retained the words of the new drama 
as in the original. d - 
Neſts of inſects reſembling ſraall cowry ſhells were brocghe: to Dr. e : 
from the woods, by the natives, who eat them with avidity. Theſe ſuppoſed 
neſts he ſhortly afterwards diſcovered to be the coverings of the females of an 
undeſcribed ſpecies of coccus; and having noticed, in the Abbe Grofier's Ac- 
count of China, that the Chineſe collect a kind of wax, much eſteemed by them, 
under the name of Pe-la, from a coccus depoſited for the purpoſe" of breeding on 
certain ſnrubs, and managed exactly in the ſame manner as the Mexicans ma- 
nage the cochineal inſect, he followed the ſame proceſs with his new inſects, and 
ſhortly found means to propagate them with wor facility on bree of whe trees 
and ſhrubs growing in his neighbourhood. * 
998 UTE the TING he nn r ie a ; very conliderable reſemblance. I 


Let 5) W A X 


+0 bres-warx; and noticed, mortover, chat the animal which ſecretes it, pro- 
vides itſelf, by ſome means or other, with a ſmall quantity of honey, reſembling 


that produced by 1 bees. It is alſo believed that bu, lac þ medi- 


cingl qualities. 


It muſt be e WWE: that all the authors who AG tc true Weed eh 
inſect tell us, that the females when nearly perfect are thickly covered wk a 


- white down, or meal, which protects them from the ſun and rain, and the attacks 


bs 


of cen infects who are their enemics. It in probable chat this, ſubſtance. is 
of the fame nature as the pea; and that the ſecretion of wax in more or leſs 
quantity is common to the genus of coccus. It is obſervable, moreover, that the 
inſect which produces lac, a ſubſtance reſembling wax, provides itſelf alſo with 

a ſweet fluid reſembling honey. Hence, a ſtriking analogy. between theſe three 

animals is obſervable z and it is far from improbable that future naturaliſts may 

diſcover them to be ſpecies of the fame genus; and find the means of making the 

beautiful red colour Produced by the lac led as uſeful. in dyeing as that 10 che 

true cochinea. 

A piece of white lac, which ohh . about . to fifteen grains, is s pro- 
bably produced by each inſect. Theſe pieces are of a gray colour, opaque, 
rough and roundiſh, of about the ſize of a pea, but with à flat ſide, by which 
they adhere to the bark. In this flat fide there is a fillore which contains a \utle 
black matter, the exuviæ of the inſe&.. 


White lac, in its dry ſtate, has a ſaltiſh and bineriſh taſte, mm in \ the en 


is ſoft and tough. It appears however from Dr. Anderſon's letter, that the 


taſte of this ſubſtance recently produced is delicious, ſo that it is difficult 
—— che children or other perſons employed to OR: it from. ent- 


A of this ſubſtance between the . A whine — * oozes 


out, which has a flight falt taſte ; and | it is ſaid, that the recently gathered lac is 


ete with juice. 


11 Although che roundiſh pieces of this ſubſtance yield to n between the 


fingers, hey may be broken, and then appear to be perfectly white within, and of 
an uniform ſmooth texture. White lac has no ſmell, unleſs * Preſled or rub- 
bed till it is ſoft, and then it emits a peculiar odour. | 
The lac which had been | ſtrained through: muſlin was of . brown colour 
chroughout its whole ſubſtance, was brittle, hard, and had a bitteriſh taſte, with- 
out any ſaltneſs, for its watry liquid had been ſeparated by 0 
The pieces of lac gathered from the tree are as light, or lighter than bo en ; : 
but after being melted and purified by ſtraining, it finks in water, and therefore 
is wh mane heavier than bees-wax generally is. 

White lac melts in water of the temperature of 145˙ of Fahrenhrit's theo- 
dar In boiling water it any melted, and che black exuviæ were thus fe- 


parared from the lac. 


Two thouſand grains of White lac were n in ſuch a degies of ctoric 
as was zuſt ſufficient to melt them; as. they. grew ſoft, and fluid, a prett 
quantity of reddiſh watry fluid, namely 5350 grains, which emitted the ſmell of 


newly baked bread, ooged out. This liquid was ponred off for examination, and 


the lac was firained through fine cloth Monks left no exuviæ or other 
neue matter on ue . EY 
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The quantity of purified lac thus obtained was 1220 grains. It FAT 
like” bees wax; hard and brittle as roſin. It had no bitteriſh, or ſcarceiy any 
other taſte. It melted in alcohol, and alſo in water, of the eee 11 

between 145 and 146. 
Purified white lac adheres very firmly to wood, tin, paper, &c. fo that i ir 5s an 
excellent cement on many occaſions. 

The following experiments were made to diſeqver ſome of the affioirie and 
combinations of white lac. | 
1. Yellow purified lac above nente was ſpread thin upon a viatd of ela, 
and expoſed to the rays of the ſun during the hole of the month of July, 793. 
but! it was not by this means rendered at all leſs yellow. 

2. A piece of white lac, on boiling in water with poweered charcoal, was 
abſorbed, and diſappeared. 

1 Purified lac was digeſted in various proportions of ley of pure petalhy: in 
different temperatures, but an uniform or ſoap- like maſs could not be formed. 
The mixture emitted the ſmell of palm oil. The lac turned to a brown colour, 
and had the appearance of a coagulated maſs, in the liquid as well as dry ſtate. 
The liquid filtered from theſe ſolutions had a ſweetiſh and bitteriſh taſte. Upon 
the addition of vinegar, it became very turbid and roſe- coloured; and by ſtand- 
ing it let fall a copious ſediment, which being dried was found to be white lac 
only rendered more brittle. 

4. Ammoniac, or cauſtic volatile alkali, ſeemed to combine W the white 
lac. The compound was a tolerably uniform brown ſoapy ſubſtance. It taſted 
ſweet, and had till a weak ſmell of animoniac. It rendered water mi and this 
ſolution became curdy on adding to it acetous acid. 

5. Candles of different thickneſſes were made of oinitied white lac above 
mentioned, with cotton wicks of different thickneſſes; and candles were alſo made 
of white lic which had been diffolved in ſulphuric æther, and in volatile oil of 


turpentine. They all burned more rapidly, but Dr. Pearſon is of opinion that 


they emitted a leſs quantity of light, than wax candles of the fame ze. The 
candles made of white lac alſo ſmoked, and produced a roſinous ſmell. | 

White lac burned in oxygen gas without affording any ſmoke, and with a beau- 
tifully bright flame. 5 

A ſmall piece of purified white lac, in a platina ſpoon, was expoſed to theapex 
of the violet blue coloured flame of a candle, by means of the blow-pipe ; 
ſmall quantity of black matter remained in the ſpoon, which could not be — 
off by a long continued application of the flame; but after keeping the ſpoon 
red-hot in the fire for ten minutes, nothing but a very ſmall Huantity of gray 
alh was left. 

6. From purified white lac nothing could be extracted by water; nor from the | 
lac in its impure ſtate, except a bitteriſh mucilage. 

. White lac turned to a black coloured ſubſtance by boiling it in concen- 
traled ſulphuric acid. The mixture was then diluted with water; and by means 
of the filter a carbonaceous matter was ſeparated, which on being made red hot 

burned in the air without flaming. The fiſtered oy on e to ny” 
neſs, afforded no alkaline or other reſidue. 
8. Glaſs covered with a thin coat of white lac was kept immerſed in — | 
nated muriatic acid gas, and alſo in water faturated with this gas, for ſeveral 
months, without producing any apparent change on _ colour of the lac, or in 


its other properties. ; 
6 R I 9. On 
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9. On about 100 grains of white lac were poured 400 grains of concentrated 
- nitrous acid. In a tew minutes time the acid became of a deep orange colour, 
and on making it hot, nitrous gas was diſcharged, with an ebullitian' of the 
liquid. A freſh diſcharge of nitrous gas took place on adding more nitrous 
acid. On applying caloric, to make the acid boil and to melt the lac, this ſub- 
ſtance was totally diffolved ; but on ſtanding to cool, it ſeemed to be wholly 
ſeparated from the acid, and was rendered white. On diluting with water the 
acid from which the lac had ſeparated itſelf, a very flight curdy precipitation 
took place; and the ſame appearance followed on adding ley of pot-aſn. On 
evaporating this acid to dryneſs, a very ſmall refidue of lac was obtained. Dr. 
Pearſon diſſolved a little of this ſubſtance, by boiling it in concentrated nitrous 
acid, and poured the ſolution, while hot, into water; upon which a very copious 
precipitation inſtantly took place, of the lac rendered quite white. 4366 

10. One hundred grains of the ſubſtance under examination were totally dil. 
ſolved, and very readily, in 500 grains of volatile oil of turpentine. While this 
ſolution was hot it was clear, . but on cooling it grew opaque and white. On 
evaporation the whole of the lac was recovered. _ 

11. Fifty grains of white lac readily diſſolved in zoo grains meaſure of ſulphuric 
#ther, in the temperature of 80%. This ſolution was not unctuous, or reſinous; 
the lower part of it was like an emulſion, and the upper part of it was tranſparent 
and limpid; but both parts contained the ſubſtance diſſolved. Upon evaporation 
the lac was recovered in the form of a light white powder, which on melting 
became a brittle yellow ſolid, as heavy as before ſolution. 3 | | 

12, One hundred grains of white lac being digeſted in 1000 gratns meaſure 
of alcohol, the ſpecific gravity of which was as 835 to 1000, about half of the 
ſubſtance ſoon diflolved ; and the ſolution when cold was opake, white, and 
thick, as ſaturated folution of ſoap in hot ſpirit of wine appears on cooling. By 
repeated affuſions of alcohol on the refidue of theſe 100 grains, all but about 15 
grains was diflolved ; and this refidue did not appear to be different from lac 
which had not been digeſted in this menſtruum. This ſolution afforded, on eva- 
poration, a light white opake powder, which on being melted was a brittle, . 
yellow, heavy ſolid, as the ſubſtance was before ſolution. 

Saturated ſolution of white lac in alcohol ſpread upon paper, cloth, wood, &c. 
on eyaporation left a thin coat of reſinous matter, which was not however bright 
and ſmooth ; and therefore this ſolution did not afford a good varniſh. +» - 

Of the experiments which Dr. Pearſon made to decompound white lac by fire, 
he only particularly relates the following one, becauſe among ſeveral which he 
made there was no material difference in the reſuult. 

Eight hundred grains of purified white lac were put into a glaſs retort, to which 
was afhxed an adopter” with a large bulb to receive condenſed vapours, and the 
hydro-pneumatic apparatus to collect elaſtic fluids, or gaſes. Theſe diftilled 
over 204 grains of yellow ſtrongly empyreumaric oil of the conſiſtence of butter, 
400 grains of thin oil which had the ſmell of tar, near 20 gra ins of watry liquid 
containing a little acid, perhaps the pyrotartareous or the ſebacic acid; beſides 
307-cubic inches of gas. In the retort there remained 37 grains of carbonaceous 
matter, which was a pretty hard cinder, the under ſurface o which in contact with 
the glaſs had ſeemingly undergone a partial fuſion, and the glaſs itſelf to which it 
adhered appeared to have been a little corroded. eee 

The above diſtilled gas contained no oxygen to the teſt of nitrous gas; but 
32 cubic inches of it were abſorbed by milk of lime, and near 86 cubic — 
4 | | 
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of it were abſorbed; by yellow oxyd of leads or maſſicot, placed in the focus 
of a lens; during which abſorption lead was reduced, and water compoſed, 
The remainder of the, gas extinguiſhed flame, and was concluded to be nitrogen 
or azotic gas. 

The gas which was obtained by diſtillation was therefore a mixture of carbonic 
acid, hydrogen and nitrogen gas. This mixture burned like what has been called 
heavy inflammable air. 

The above 37 grains of „ matter afforded two grains of muriate of 
ſoda, one grain of carbonate of ſoda, four grains of phoſphate of ſoda. The 
lixiviated carbonaceous matter being mixed with 300 grains of red oxyd of lead, 

and expoſed to a due degree of fire, yielded about 60 cubic inches of carbonic 
acid gas, and a little regulus of lead; but there was a reſidue of carbonaceous 
matter which could not be burnt away in the fierceſt fire in open veſſels. This 
reſidue was probably carbon, phoſphoric acid, and ſoda, intimately mixed by 
fuſion. 
From this analyſis, i it appears that 100 aer of white lac purified yield, 


Butyraceous oil | — 25 
Thin oil — — | — 50 
Water containing acid — — a4 
Carbonaceous matter, containing phoſphoric acid, 
muriatic acid, and ſoda — — 47 
Carbonic acid, by eſtimation — — i}: 
Hydrogen, by eſtimation — — 14 
Nitrogen or azote, by eſtimation — — 10 
of £33 | 98 
Deficiency by waſte and error, by eſtimation _ $.. 
100, parts. 


When this experiment was made with unpurified white lac, the proportion of 
water and carbonaceous matter was much greater than in the preceding experi- 
ment. On account alſo of the water, it was extremely difficult to prevent the 

ſubſtance boiling over and burſting the veſlels. 

Charcoal of wood, being mixed with white lac, the oil ſeemed to diſtil over 
more readily, with leſs water, and was paler coloured oil than 1 in the preceding 
Experiment. 

White lac was alſo diſtilled from pot-aſh, without any material difference i in 
the reſult, excepting that the oils which diſtilled over were thicker. 

The following experiments were made on the liquid contained in white lac: 

(a) On preſſing, between the fingers, the pieces of white lac, in the ſtate in 
which they are taken from the tree or ſhrub (although they are apparently quite 
dry and brittle, and have been kept ſeveral years), a watery liquid oozes out; 
by which paper ſtained with turnſole is inſtantly turned to a red colour. 

(5 The 350 grains of reddiſh watry liquid above mentioned to have = 
ſeparated: from 2000 grains, * white lac, were filtrated through paper in order to 
NI mucilage. 


(2s) This filrrated liquid wp a ſlightly. faltiſh tate, with bitterneſs, but is not 
at all ſour. 


. 1 made Nn it ſmell e like newly baked bat bread. [ F 'On 
cc 


\ 
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a e on fanding i it grows ſomewhat turbid, and depoſis a ſmall quaptiey of, 
ment. 
(dd) Its ſrltibe: i in the remperature of 60® was to diſtified water as 
1025 to 1000. 
(ee) A little of this liquid having been evaporated till it grew very turbid, on : 
ſtanding afforded {mall needle-like: cryſtals in mucilaginous matter. 
(c) About 250 grains of the liquid (2) were poured into a retort which held : 
one ounce mealvre, to which was joined a receiver containing two ſhreds of 
paper, one ſtained wich turnſole, and the other had been dipped in ſolution of 
ſulphate of iron. As the liquor grew warm, mucilage-like clouds appeared, but 
when it grew hot they diſappeared ; and about the temperature of 2000p it diſtilled 
over very faſt: On diſtillarion to nearly dryneſs, a ſmall quantity of extractive 
matter remained. The diſtilled liquor while hot ſmelt like newly baked bread, 
and was perfectly tranſparent and yellowiſh. The paper ſtained with turnſdle 
was not reddened; nor was that which had been immerſed in ſolution of ſulphate 
of iron turned to a blue colour, upon moiſtening it with ley: of pot · ah. 2 
(4) The flame of a candle being applied by means of a blow: pipe to the ex- 
tractive matter (c), the whole of it was burnt away, except what produced a black 
mark upon the {poon W in which no trace of alkali was detected by paper ſtained 
8 with turmeric. 
(e) About a based grains of the yellowiſh tranſparent Bad (c) being eva- 
porated till it grew turbid, after being ſet by for a night, afforded acicular cryſ- 
tals; which under a lens appeared in a group, not unlike the umbel of parſley. 
The whole of theſe cryſtals could not, probably, have weighed a quarter of a 
grain. They taſted only bitteriſh. 
J One hundred grains of the yellowiſh tranſparent liquid, 0 being evapo- 
rated, in a very low temperature, to dryneſs, a blackiſh matter was left behind, 
Xa which did not entirely diſappear on heating the. ſpoon containing it very hot | 
| in the naked fire; but on heating oxalic acid to a much leſs degree, it evapo- 
rated, and left not a trace behind, FA 2 
(g) Carbonate 'of lime (chalk) readily diffolved, wit efferveſcence, in the 
liquid (c). The ſolution taſted: birteriſh, did not turn paper ſtained with turnfole 
to a red colour, and a copious precipitation enſued on adding to it carbonate of 
potaſh (mild vegetable alkali). A little of this ſolution 5 lime, and alſo of 
alkali, being evaporated to dryneſs, and the reſidue being made red-hot, 1 | 
remained but carbonate of lime, and carbonate of pot-aſh. +. 
(+) The above diſtilled liquid (e) did not render nitrate of lime turdid; but 2855 
(i) It produced turbidneſs in nitrate and muriate of baryt. | 
(r) To 500 grains of the reddiſh coloured liquid obtained by elde white | 
lac, Dr. Pearſon added ley of carbonate of ſoda, till the efferveſcence ceaſed, 
and the mixture neither reddened paper ſtained with turnſole, nor turned paper 
ſtained with turmeric to a brown colour. The quantity of dry carbonate of ſoda” 
uſed in the ley was three grains. A quantity of mucilaginous matter, with a 
little carbonate of lime; was precipicated: during this combination. The ſaturated 
ſolution being filtrated and eren to a due degree, it afforded, on n ſanding, 67 
deliqueſcent cryſtals. 
A hide of the cryſtallized Galt (k ) by expoſure to fire left 31% a reſidue. of 
carbonate of ſoda; 1 
(m) The reddiſh liquid hee by melting the white lac being, filtrated, the 


following precipitants were added ; namely, 
1. Lime: 
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. Lime: water, which oduced a F ht pur le turbid appearance and: on 
ſtanding, there were Juſt carats! l ren de i 

2. Sulphurat of lime (calcareous liver of ſulphur) occaſioned a whine 1 
tation; but Dr. Pearſon could not perecive the ſmell of naa 99 
222 (hepatic air). 

3. Alcohol of gall nut ( tincture of gall nut) induced a grey precipitation- 

5. Sulphate of iron (green vitriol) produced a purpliſh colour, but no preci- 
pitation; nor did any precipitation take place c on adding to chis rene firſt A 
little vinegar, and then a little pot aſh. 2 
1 5 Acetite of lead (ſugar of lead) occaſioned a reddiſh precipitation, which re- 
di olved on adding a little nitrous acid. 

6. Nitrate of mercury (ſolution of mercury in nitrous acid) produced a whitiſh 
turbid liquor. ; 

7 Oxalic acid produced immediately a precipitation of white acicular cryſtals. 2h, 

Tartrite of pot- aſh (ſoluble tartar) being added, a precipitation took place 

which much reſembled that which takes place on adding tartareous acid to tar- 
trite of pot-aſh ; but the precipitated matter by the liquid from the * lac did 
not re: diſſolve on adding pot-aſh, _ 

With reſpe& to the nature of the liquid contained in white lac, our autlidr | 
judges it to belong to the genus of acids, becauſe it changes turnſole to a red 
coloured ſubſtance, and neutralizes fixed alkali and lime (g) (c). 

This acid liquor is moſt probably ſecreted at the ſame time with the white ke; 
and. therefore, the white lac coccus, like the ant, and ſome other inſects, bas 


organs for ſecreting 4n acid. 
As this acid is deſtructible by fire (57) (g) (1), and as it affords carbon. To | 
it muſt be referred to the animal or vegetable acids. x 
From the precipitation of tartrite of pot. -alh (m, 8) reſembling tartar, this 6a | 
might be ſuppoſed to be the tartareous; but as this precipitate is not again diſ- 
ſolved on adding pot aſh; as it has no ſour taſte; as it evaporates in 200% of 
caloric (5); as the combination with lime is readily ſoluble in water, and decom- 
poſed by pot-aſh (g) (n, 1); and as the combination with ſoda is a deliqueſcent 
ſalt (&), this acid cannot be confidered to be tartareous. Nor does this liquid 
appear, from the above experiments, to be any one of the other known vege- 
table or animal acids. The other properties, ſhewn'by the experiments, except 
the precipitation of tartrite of pot- -aſh, and the peculiar ſmell above mentioned, 
are either thoſe common to every ſpecies of acid, or are potfefied"by- ſeveral of. 0 
them. For although this acid poſſeſſes ſeveral properties common to all acids, 
and ſome properties which belong to a few ſpecies only, there is not any one of 
the already known acids that has the ſmell, when heated, above mentioned; that 
precipitates tartrite of pot: aſh, but does not ſerve to compoſe acidulous tartrite 
of potrah; that, beſides, having theſe properties, is vapour in the temperature of 
200 without decompoſition, has not a ſour but a bitteriſh taſte, and forms a ſolu- 
ble compound with lime, which is deeompoſable by pot- aſ n. | 
The precipitation by oxalic acid, it is probable, was occafioned by a fall | 
quantity of lime which the undiſtilled liquid of white lac contains. 75 
Dr. Pearſon obſerves tnoreover, that he does not refer to the other pl 
in the experiments, becauſe they are produced by acids in general. | 4's 
Whether the above liquid from white lac be a new acid, or one of his A 
already known, but diſguiſed by mixture or union with other bodies, he leaves 10 | 
| * eee of futur * and to THE gy mods on INOS een wo — 
F11975: k. 
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| Dr. Pearſon makes the following remarks and concluſions from the preceding 
+ obſervations and experiments were ad Siler ons, 
1. White lac being unctuous when in the fluid ſtate; having little or no ſmell 
and taſte, unleſs heated; being inſoluble in water; being inflammable in oxygen 
gas; and decompounded by fire alone, in cloſe veſſels, before evaporation, it 
MD to belong to the genus of fat, or fixed oils : but it differs from them, and 
reſembles the volatile oils and reſins, in being brittle and ſemi-tranſparent ; in 
being ſoluble in alcohol; in compoſing an imperfect ſoap with fixed alkalis; in 
diſſolving readily in ſulphuric æther. aa 2 5 
2. As bees wax and white lac ſeemed to be alike in many properties, Dr. 
Pearſon extended the compariſon by ſome experiments on bees wax. 
Bees wax when firſt ſecreted is always white, and it is often white when made 
into the comb. It remains white after being melted. _ | | ns 
White lac becomes yellow>on purification by melting and training. 
Bees wax has a peculiar ſmell when cold. White lac has-a ſmell only when 
made hot, and it is a different one from that of bees wax. | | 
| Bees wax is leſs brittle and hard than white lac. The former is generally ſpe- 
.cifically lighter than the latter; for bees wax often floated upon cold water, but 
purified lac fell to the bottom. wee | | 
Bees wax melts at about 1429 ; and therefore in a few degrees leſs caloric than 
white lac. | | 
Bees wax does not adhere ſo firmly to different bodies as white lac. 
| Yellow bees wax can be rendered white by expoſure to the ſolar light, or by 
oxygenated muriatic acid, but this lac could not be bleached. 
Bees wax formed a ſoap-like maſs by union with pot-aſh, which was ſoluble 
like common ſoap in water, but this lac afforded an imperfect ſoap. 


It is well known that bees wax burns without affording almoſt any ſmoke or 


| ſmell, and produces a fteady light. Dr. Pearſon did not find that white lac, 
united with oil of olive, formed a wax little inferior to bees wax, which is ſaid 
to be the caſe with the pe-la of the Chineſe. By this union he made white lac 
whiter and as ſoft as bees wax; but it ſtill afforded ſmoke, a reſinous ſmell, and 
an unſteady light, as before. | 22g 
Water extracted nothing from pure bees wax. | 
Nitrous acid, in the cold, only rendered it white; but, on boiling, the 
lac wholly diſſolved; and like the white lac, on cooling, it ſeparated, and was 
rendered white. N c 
Oil of turpentine, and | | | 
Sulphuric æther formed compounds with bees wax ſimilar to thoſe with white 
lac. The ſolution of bees wax in ſulphuric ether, on evaporation left a white 
wdery ſubſtance, which on melting was found to be common yellow wax. 
Alcohol, the ſpecific gravity of which to water was as 835 to 1000, diffolved bees 
wax with much more difficulty, and in much ſmaller proportion, than white lac. 
By digeſtion in this menſtruum, at the temperature of 130 to 140%, it appeared 
that bees wax was totally ſoluble ; but the ſame wax by repeated digeſtions 
became more and more difficultly ſoluble ; and yet it did not appear that the 
laſt portion of wax was different in its other properties from wax which had not 
been digeſted, ._. 3 . = 4 820 
On exaporation of this ſolution to dryneſs, a white ſubſtance in a powdery form 
remained, which being melted was yellow wax. 


Bees wax, on decompoſition by fire, in cloſe veſſels, with the hydro-pneumatic 
| apparatus 
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apparatus affixed, yielded reſembling or nearly ſimilar ſubſtances to thoſe obtained 

on the analyſis of white lac by fire; for 1800 grains of bees wax paye 1200 

grains of white butyraceous oil, with a little thin brown oil, and a very ſmall 

quantity of water and acid ; and a very large quantity. of bydrogen and car- 

bonic acid gas, with which was probably mixed nitrogen gas; but Dr. Pearſon : 

was prevented by an accident from determining the preſence of this lak gas. 

In the retort there remained only about ten grains of carbonaceous matter. "The : | 
ſmell of the empyreumatic oils was very different from thoſe of white lac. | 

3. White lac appears to have the ſame kinds of affinity as bees wax; bout 
many of their combinations are ſo very different in the two caſes as to deter mine- 
white lac and bees wax to be different ſpecies of ſubſtances, although they agree 
with one another in more pr „ ee than they do with any other known bodies. 
As to the pe-la of the Chineſe, we cannot judge of it unleſs a more parkigular 
account had been given of its qualities. 

4. White lac and bees wax appear to be homogeneous ſubſtances, and to conſiſt 
of the ſame kind of conſtituent parts, but the proportion of theſe parts is very dif- 
ferent in the two ſubſtances; and hence the difference in the properties of bees WAX 

and white lac. Dr. Pearſon confidersthe phoſphorate of lime, the ſoda and myria 
of ſoda, as extraneous to the compoſition of lac. The different compoſition of the 
two ſubſtances may, he thinks, enable us to explain in a probable manner the dif- 
ferent action of other bodies upon them. For inſtance, as it appears that a much 
greater proportion of carbon enters into the compoſition of white lac than bees wax, 
the quantity of oxygen gas in atmoſpheric air, applied under the uſual circum _ i 
ſtances of combuſtion, is not ſufficient to combine with the Whole of the carbon, 
and other components of a given part of white lac, wherefore a portion of carbon 
remains uncombined, in the form of ſoot, or a ſublimate ; but when oxygen. gas 
is applied, the whole of the carbon i is combined with it, and of courſe NO L | 
appears. 

" he ſmaller proportion of carbon in bees wax than white lac, affords 4 pro- 
bable reaſon why there is leſs ſmoke during the combuſtion of bees wax than 
white lac. | 

It appears reaſonable to conclude, that white lac might be made to ſerve for 
illumination and combuſtion as well as bees WAX, either by diminiſhing, the 
proportion of carbon, or by increaſing the proportion of the other components. 

WEICH TS. For a table of weights ſee BaLance. It would certainly be 

very advantageous for ſcience, if all chemical operations were made with weights 
decimally divided, For though the abſolute quantities uſed by philoſophers in 
different nations would not by this means be known, yet the proportional reſults 
would be every where the fame. As the writings of the French chemiſts fre- 
quently convey. accounts of weight in pounds, marks, gros, or grains, it may be 
uſeful in this place to obſerve, that 


The Paris pound contains 2 marks, and is to the e troy pound as 21 to 
| 16. It is equal to 7560 troy grains. 


| . 5:87 e So 

The Paris mark contains 8 Paris ounces. | | | - 
The Paris ounce contains 8 Paris drams or gros, and 7 is equal, to 472%. troy 
grains. 


The Paris dram or gros contains 3 Paris ſeruples, or deniers, and is equal to | 
72 Paris grains, or to 59+ troy grains. 5 
The Paris ſcruple or Seger contains 24 Ken grains, and is Equal to 1 194 
troy * oy 


The 


: 
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The Paris grain is the 3+%;th part of a Paris pound, and is to the troy grain 
as 7560 to 9216. ä of 8 
WELD, oa WO AL (reſeda luteola, Lin.), is a plant very common in the 
environs of Paris, in moſt of the French provinces, and in a great part of the 
reſt of Europe. It puſhes out long narrow leaves, of a lively green: from the 
midſt of theſe leaves the ſtalk riſes ro the height of three or four feet, frequently 
branchy, and furniſhed with leaves, narrow like the radical ones, but ſhorter as 
they approach the flowers, which are diſpoſed in long ſpikes. The whole of 
the plant is uſed for dyeing yellow. E | | 
© Two forts of weld are diſtinguiſhed. The baſtard, or wild, which grows 
naturally in the fields; and the cultivated, the ſtalks of which are ſmaller, and 
not ſo high. For dyeing, che latter is preferred, it abounding more in colouring 
matter. The more flender the ſtalk, the more it is valued. | 
When the weld is ripe, it is pulled, dried, and made into bundles, in which 
Nate it is uſed. © | | | ES: 4 
When the decoction of weld is very ſtrong, it has a yellow colour inclining 
to brown: if it be greatly diluted with water, its yellow, which is more or lels 
pale, inclines a little to green. : | IT | 
If a little alkali be added to this decoction, its colour grows deeper, and 
after a certain time, a little aſh-coloured precipitate falls down, which is not ſo- 
luble in alkalis. 1 3 N 
Acids in general render its colour paler, and occaſion a little precipitate, 
which will diffolve in alkalis, giving them a yellow colour inclining to brown. 
Alum forms with it a yellowiſh precipitate, and the liquor retains a fine le- 
mon colour. If a ſolution of alkali be poured into this liquor, a whitiſh yel- 
low precipitate, ſoluble in alkalis, is thrown down, but the liquor ſtill remains 
coloured. * | | 75 
Solution of common ſalt, or of ſal ammoniac, renders the liquor turbid, and 
its colour at firſt a little deeper; by degrees a deep yellow precipitate forms, 
and the ſupernatant liquor retains a pale yellow colour, a little inclining to 
reen. f 
1 Solution of tin produces a copious bright yellow precipitate : the liquor re- 
mains a long time turbid, but ſlightly coloured. | ; | 
Vitriol of iron produces a plentiful dark gray precipitate, and the ſuperna- 
tant liquor is brownifh. . [#0 . 
VPoitriol of copper occaſions a browniſh green precipitate, and the liquor pre- 
ſerves a pale green colour. | | 4 
The yellow communicated to wool by weld has little permanency, if the 
wool be not previouſly prepared by ſome mordant. For this purpoſe alum 
and tartar are uſed, | by means of which that plant gives a very pure yellow, 
which has the advantage of being permanent. F 
For the boiling, which is conducted in the common way, Hellot directs four 
ounces of alum to every pound of wool, and only one ounce of tartar: many 
_dyers, however, uſe half as much tartar as alum. Tartar renders the colour 
Reef. e 3 
For the welding, that is for the dyeing with weld, the plant is boiled in a 
Feſt Path, incloſing it in a bag of thin linen, and keeping it from riſing to 
the top by means of a heavy wooden croſs. Some dyers boil it till it finks 
to the bottom of the copper, and then let a croſs down upon it: others, when 
it is boiled, take it out with a rake and throw it away. en ITY 


2 


©, 44 


ing the. quantity of weld to the depth of the ſhade... > 


| | at 2 ae ie FN a 4 watt a ack Seaina 
__—Common ſalt added to the weld bath renders its colour richer and deeper 


Ind 


vitriol of lime, or gypſum, alſo deepens it: but alam renders it paler 


more lively; and tartar ſtill paler. Vitriol of iron makes it incline to 


brown. The ſhades obtained from weld may be modified by ſuch additions, 


by the proportion of the weld, by the length of the operation, and by the mor- 


dants'employed in preparing the ſtaffs Thus Scheffer fays, that by boiling the 


| wool two hours with a fourth. its weight of ſolution of tin, and the fame of tar-' 


a: 


tar, waſhing it and boiling it fifteen minutes with an equal weight of weld; it 


will take a fine yellow, which; however, will not penetrate its internal texture. 
Mr. Poerner alſo directs the cloth to be prepared as for dyeing ſcarlet. By 
theſe means greater brightneſs and permanency are given to the colour; which, 
ceteris paribus, is at the ſame time lighter. _ HB HLE-afC ono ry os 1 0 hr able aa 
The colour may be modified alſo by paſſing the cloth, when it comes out of 


the dye, through another bath; Thus, to produce a golden yellow, the'cloth | 
when it comes out of the - welding, may be paſſed through a flight madder bath; 


+S # " > 35 . ” PT *- 3.x Y % Lap 3. 
and for a tawny (tannee), through a bath made with a little foot. | 


To. dye filk plain yellow, in general no other ingredient than weld is uſed; 
The filk ought to be ſcoured in the proportion of twenty pounds of foap. to 
the hundred, and afterwards. alumed and refreſhed, that is, waſhed after rhe 
aluming. _ ans: woos on 8 

A bath is prepared with two pounds of weld for each 75 pot filk,' which 
after a quarter of an hour's boiling is to be paſſed through a. fieve'or cloth into 


a vat; when it is of ſuch a temperature as the hand can bear, the filk is put in, 


and turned till the colour is become uniform : during this” operation the weld 
is boiled a ſecond time in freſh water; about half of the firſt bath is taken out, 
and its place ſupplied by a freſh decoction. This freſh bath may be uſed. a 
little hotter than the former; too great a degree of heat however muſt be au,.’ 
ed, that no part of the colour already fixed may be diffolyed; it is to be turned 
as before, and in the mean time a quantity of cendres gravellees is to be diſ- 
ſolved in a part of the ſecond decoction; the filk is to be taken out of the 
bath, that more or leſs of this ſolution, may be put in, according to the ſhade 


required. After it has been turned a few times, a hank is wrung with the pin, 
- that. it may, be ſeen. whether the colour be ſufficiently: full, and have the pro- 


per gold caſt: if it ſhonld not, a little more of the alkaline folution is added, che 


effect of which, is to give the colour a gold caſt, and to render it deeper, In 


this way the proceſs is to be continued, until the ſilk has attalned the deſfired 


1 
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tion of the weld, always taking care that the bath Be not too hot. 
ic eee OOTY > HR PTE | * 
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ſhade; the alkaline ſolution, may alſo be added along with che ſecond deeoc- 


: 8 1 
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8 If we with. to produce yellows with more of a gold or jonquille colour, a 
quantity of anotta proportioned to the ſhade required muſt be added to the 
bath along with the alkali. _ _ | 


For the light {lades of yellow, ſuch as pale lemon or canary- bird co- 
lour, the filk dt to be ſcoured as for: blue, becauſe tne ſhades are more 
beautiful and tranſparent. in proportion as the ground on which they are laid 
is whiter : the ſtrength. of the bath is proportioned to the ſhade we wiſh to ob- 
tain; and if we intend that the yellow ſhould have a tinge inclining to green, 
more or leſs of the indigo vat is added, if the filk has not been azured. Ta 
Prevent 10 ſhades from being too deep, the ſilæ may be more flightly alumed 
than uſudl. 13 7 | 1 
Scheffer directs that the ſilk ſhould be ſoaked twenty - four hours in a ſolution 
of tin, made with four parts of nitrous acid, one of common falt, and one of 
tin, and ſaturated with tartar; that it ſhould be waſhed, and boiled half an hour 
- with an equal quantity. of weld flowers. He ſays, that a fine ftraw-colour is 
thus obtained, which poſſeſſes the advantage of reſiſting the action of acids. By 
following, this proceſs, very little tin can remain in the ſolution, becauſe the 
acid of tartar precipitates it. E n 
In dyeing cotton yellow, we begin by ſcouring it in a bath prepared with the 
ley of the aſhes of green wood; it is then waſhed, dried, and alumed with one 
fourth of its weight of alum; after twenty-four hours it is taken out of the 
aluming, and dried without being waſhed. A weld bath is then prepared, 
with the proportion of a pound and a quarter of weld for each pound of cot- 
ton; in this the cotton is dyed, by being turned and wrought in it until it 
has acquired r ſhade ;. it is taken out of this bath to be ſoaked for an. 
hour and a half, in a ſolution of vitriol of copper or blue vitriol, in the pro- 
portion of one fourth of the weight of the cotton; it is then thrown, without 
being waſhed, into a boiling ſolution. of white ſoap made with. the ſame pro- 
portions : after being well ſtirred, it is boiled in it for nearly an hour, then welk 
/// K to Ea Ee to 4a, 
" WHEAT. The firſt part of the preparation of farinaceous ſeeds to be ae. 
as food, conſiſts in mechanical , wituration ; after which, by the addition o 
water, and the ſubſequent action of beat, bread. and other well known com- 
pounds are ſormed. Wheat is found by experience to be the moſt nutritive 
of vegetable matters, and upon chemical examination it proves to. poſſeſs more. 
of the gluten, or vegeto-animal matter, than any other ſubſtance of this claſs. 
Meſſrs. Beccari, an Italian pbyſician, and Keſſel Meyer, in Germany, are the. 
firſt chemiſts who attempted to ſeparate the different principles of which farina. 
conſiſts. Meſſrs. Rouelle, Spielman, Malouin, Parmentier, Paulletier de la. 
Salle, and Macquer, have proſecuted theſe reſearches much farther than the 
above-mentioned. naturaliſts. M. Parmentier eſpecially has proſecuted them 
with very uncommon zeal and induſtry. _ _ | ade Oral 
In performing this analyſis, a paſte is firſt to be compoſed of the farina with. 
water; the paſte muſt then be kneaded in an earthen veſſel, with water pour- 
ing upon it from a cock; the fluid as it falls upon the paſte takes up from it a 
very fine white powder, by means of which it acquires the colour and confiſt. . 
ency of milk; let this proceſs be continued till the water runs off clear. The 
farina is now found to be naturally ſeparated into three diſtinct ſubſtances—a., 
gray elaſtic matter that ſticks to. the hand, and on account of its properties, 
has gained the name of the glutinous or vegeto-animal part; a white powder which, 
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falls to the bottom of the water, and is the feculum or ſtarch; and a mattet 
which remains diſſolved in the water, and ſeems to be a ſort of mucilaginous 
extract. We ſhall proceed to an examination of each of theſe three ſubſtances. 
The glutinous part is a. tenacious, ductile, elaſtie matter, of a whitiſh gray 
colour. It may be extended to twenty times its natural length; and it then 
ſeems as if compoſed of fibres or filaments. When the power by which it was 
extended ceaſes to act, it returns with elaſtic force towards its primary form. 
By drawing it out in different directions, it may be rendered ſo thin as to re- 
ſemble the membranes of animals. In this ſtate it adheres with conſiderable 
force to dry bodies, and forms a very tenacious glue, which was uſed by ſome 
artifts for the purpoſe of re · uniting pieces of broken porcelain, long before 
chemiſts had diſcovered the method of obtaining it in large quantities. M. Bec- 
cari obſerves, that in the beſt flour the proportion of the glutinous matter is - 
from a, fifth to a third part, or even more :—he remarks too, that this moſes 
tion varies according to the ſeaſon and the nature of the corn. 
The glutinous matter has an agreeable and ſomewhat muſcous ſmell ; its 
9] taſte is inſipid; it ſwells amazingly when expoſed to a ſtrength of beat fuß 
cient to dry it quickly. It dries very well by a moderate heat, or even in the 
dry air. It then becomes ſemi-tranſparent and hard, like a ſtrong glue, and 
like that ſubſtance breaks with noiſe, and with a ſmooth fracture. If when in 
this ſtate it be laid on a burning coal, or held over the flame of a taper, it ex- 
| habits. all the characteriſtics of an animal matter; it crackles, ſwells, becomes 
liquid, is agitated, and burns in the ſame way as a feather, or a piece of horn, IN 
exhaling a ſtrong fetid ſmell. When diſtilled in a retort, it affords, like animal | 
matters, water impregnated with volatile alkali, the fame alkali in a concrete 
ſtate, and an empyreumatic oil; the carbonaczous reſidue is very difficult to” 
incinerate, and is found to contain no fixed alkali. | i 
The gluten, when expoſed freſh to a moiſt and hot air, is altered; hn act” 
tually putrefies in the ſame manner as animal matters. If it ftill retain a Bias 
ftarch, then the ſtarch, paſſing into the ſtate of acid fermentation, retards and | | 
modifies the putrid fermentation of the gluten, and reduces it to a ſtate in which 1 
it is much like cheeſe. In this way Rouelle the younger prepared from this | | 
gluten a ſpecies of cheeſe, in taſte and ſmell much wy un Dutch N * | 
and that of Gruyere. - | 
Water does not at all diſſolve this glutinous matter. Wben boiled i in n | 
fluid, it becomes ſolid, and- loſes its tenacity and elaſticity, but neither acquires | | 
a taſte nor becomes ſoluble in the ſaliva. It may however be obſerved, that 
to the water which was uſed in making the paſte the gluten” owes its elaſticiry 
and ſolidity. In the farina, this vegeto- animal matter, which is thus cüſdeptbe | 
of a ſolid elaſtic form, was in an incoherent and pulverulent ſtate; but when the” e | | 


water is poured, upon the farina and mixed with it, thoſe rticles which are — 
a glutinous nature abſorb the fluid, and are by its means fo cloſely united as to 
form, in a ſhort time, that ſort of claſtic ſolid which is known by the name of 
gluten. Water therefore contributes greatly to the formation of this ſubſtance,” 
Which is perbaps to be conſidered as à peculiar compound ſaturated with water, 
and. for that reaſon not capable of able orbing any more. 80 true is this, that 
if it be deprived of its water by ee. it loſes entirely its elaſtic and 
adheſive do wers. 
VMloſt ſaline ſubſtances a& either with more or leſs force on this gluten | he”: 
vegetable and mineral alkalis, in a cauſtic and liquid ſtate, diflolve it ar 0 
652 ep 
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help of a boiling heat. The ſolution is turbid, and on the addition of acids 


depoſits gluten, which however is deſtitute of elaſticity.” 


The mineral acids diſſolve this gluten. The nitrous acid Sate it with 
great activity; and Ml. Berthollet has obſerved, that this gluten, like ani- 
mal ſubſtances, emits azotic gas, when expoſed to the action of the nitrous 
acid. Aſter the emiſſion of this elaſtic fluid, the ſolution affords a great deal of 
nitrous, gas, and takes a yellow colour. By evaporation it affords acid of {v1 
in'cryſtals. | The vitriolic and the muriatic' acids form with this ſubſtance brow 
or violet ſolutions. A ſort of oily matter is ſeparated from theſe ſolutions ; an 
me gluten exiſts in them in a real ſtate of decompoſition. M. Poulletier, 255 


bas made many experiments on this matter, has diſcovered; that ammoniacal 


ſalts may be obtained from theſe combinations diſſolved in water or alcohol, 
and evaporated in the open air. 

Fourcroy remarks, that this ſabſtance in many 00 its diſtinguiſhing, proper- 
ties bears a great reſemblance to the fibrous part of blood. It is to this gluten 
the farina of wheat owes its property of forming an adheſive paſte with water 
and its readineſs to riſe with leaven. It appears either not to exiſt, or to ex 
only in a very ſmall proportion, in the faripa of other vegetable ſubſtances, ſuch 
as rye; barley, buck wheat, rice, &c. all of which form ſolid, opaque paſtes, 
ſcarcely ductile and brittle, and which can ſcarce be raiſed when poder to the 
ſame temperature by which paſte of the farina of wheat is raiſed. No other 
fabſtance but flour of _— meter is *polfetied of all the: 5 l neceſlaty 
for making good bread. 1. 

Berthollet is of opinion, that this bias od ſubſtanee, Uke anichal matter, 
contains phoſphoric ſalts, which are the occaſion of its being ſo difficult to inci- 


nerate. Rouelle the younger has difcSvered a glutinous ſubſtance, reſembling 
that of the farina of wheat, in the green fecula of plants, which affords by ana- 


lyſis mild vegetable alkali, and * teen oil, like the n mat 
ter of which we have been ſpeaking. 4 Vais 
Starch, or the amylaceous feculum, is the moſt aopiods bar of the farina. end 
is the ſubſtance which is carried off, and after wards precipitated from the water 
with which the paſte is waſhed in order to obtain the pure gluten.” This ſ b- 
ſtance is very fine, feels: foft, and has no pereeptible taſte. Its colour, when 
it is extracted by the proceſs above deſcribed, is a dirty gray white; but the 


manufacturers of ftarch render it exceedingly white, by ſteeping 1 it in an acid 


water which they call ſour water. It appears from the experiments of M. Poul- 


letier, that the fermentation which takes place in that fluid whitens and purifies 


the ſtarch, by attenuating and even deſtroying the extractive mucous ſubſtance 


Which is precipitated with it inthe firſt waſhing. Starch chemically conſidered: 


is a 'mucilage of a peculiar nature. This“ mucilage, which by ſome chemiſts 


has been miſtaken for an earth, is very different from the gluten. It does not, 


like the gluten, diffuſe an empyreumatic ſmell when it burns. When diſtilled 
by naked fire, it affords an acid phlegm of a brown colour, and towards the 
concluſion of the proceſs a very thick empyreumatic oil. The coaly reſrdye. 18 
eaſily enough incinerated, and its aſnes are found to contain fixed alkali. 
Starch is not ſoluble in cold water; but when boiled in cold water it erb 
with che fluid a glue, or rather what we call a paſte. This cotnpound when 


expoſed to damp air loſes by degrees its era ferments, becomes Wor, 
50g” is you's over with  mouldineſs. ; | | 
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The nitrous acid affords acid of ſugar when diſtilled from this feculum.. __ 
As ſtarch forms the greateſt part of flour, there can be no doubt of its being 
the principal alimentary ſubſtance contained both in. flour and in bread. 

By evaporating the clear water that had been uſed in wathing the ale, 4 

had depoſited the ſtarch, M. Poulletier obtained a viſcous adhelive matter, fa 
brown yellow colour, the taſte of which was faintly ſaccharine. This ſub- 
ſtance, to which he gave the name of mucoſo-ſaccharine, diſplayed,” in com- 
buſtion and diſtillation, the ſame phenomena as ſugar. By it, the acid 
fermentation is produced in the water which ſwims over ſtarch; for, as Mac- 
quer has obſerved, ſtarch is not at all ſoluble in cold water. The mucoſo-ſaccha- 
rine matter exiſts in the farina of wheat only in a very ſmall proportion. It 
Mace poſſibly be more copious | in the farina of ſome other nie ſub- 
ſtances. #7 

However fall che proportion of chis ſubſtance in the baten of wheat, — 8 
chere can be no doubt of its acting a peculiar part in the fermentation- which 
takes place in paſte and cauſes it to riſe. See BR Rao. 

WHHETSTONE. A general term among artiſts and manufacturers for lach 
ſtones as are uſed to ſharpen tools. I do not know that it is peculiarly appro- 
priated either to Turkey-ſtone, hone, oil-ſtone, or the poliſhing gray argilla- 

ceous ſtone, all which are very different in their qualities from each other. 

WHEY. The fluid part of milk which remains after the curd: bas been 


ſeparated, See Milk. It contains a nnn AUS (006 wenn dep a 
ſmall portion of cheeſe, | | * 


_ -/ WHITE COPPER. See Tora 4e. "ey | 7 
WHITE SPANISH, AND WHITE LEAD. See! nende e 
- WHITING: - Chalk cleared of its groſſer impurities, then ground in mY 
mill, and made up into ſmall loaves, is ſold under the name of wWhiting. 
| WILLOW. The leaves of the willow are mentioned by Scheffer, as proper 
fo giving a fine yellow colour to wool; ſilk, and thread. Bergman aſſerts, 
that the leaves of the ſweet willow (laurier ſaule), ſalix pentandra, ſhould be 
employed, and that the leaves of the common willow give a colour nn is 
for the moſt part diſcharged by the ſun in a few: weeks. 
Scheffer directs, that the wool ſhould be left a whole night in cold folurion. 50 
three ourices-of alum and one ounce of tartar to the pound. The boiling is 
made with leaves gathered about the end of Auguſt or beginning of September, 
dried in a ſhady but airy place: as much of theſe as is thought proper is 
boiled for half an hour, and half a dram of white por-aſh for each pound is 
added, to render the colour more bright and deep, and the bath is paſſed through 
the ſieve; it is kept nearly boiling, and the wool left in it until it has taken the 
deſired colour. He directs the ſame proceſs for ſilk, and for thread, exdept 
that the proportion of alum is increaſed an ounce per pound. According to 
Bergman's account, Mr. Alſtroemer has obſerved, that the colour was ren- 
dered richer by ſoaking the thread with ſix ounces of alum, wringing and dry- 
ing it before being dyed ;- and that half an ounce of Por- afn per youre. was re- 
"4 quired for the complete extraction of the colouring matter. "> 
_WINEZ. - Chemiſts give the name of wine in general to all la bare chat have 


- become fpifituous- by fermentation. Thus cen ere vinous n or 
| r and rb ain liquors, are wines. | 


* From e with alt erations. 
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_ The principles and theory of the fermentation which produces theſe. liquors 
are eſſentially the ſame. The more general principles we l:ave explained under 
chen „mes 1 E743 6 | 
All thoſe nutritive, vegetable, and animal matters, which contain ſugar ready 
formed, are ſuſceptible of the ſpirituous fermentation. Thus wine may 
be made of all the juices of plants, the fap of trees, the infuſions and de- 
coctions of farinaceous vegetables, the milk of frugivorous animals; and laſtly, 
it may be made of all ripe ſucculent. fruits; but all theſe ſubſtances are not 
equally proper to be changed into a good and generous wine. Yo 
As the production of ardent ſpirit is the reſult of the ſpirituous fermentation, 
that wine may be conſidered as eſſentially the beſt which contains moſt of this 
ſpirit. - But of all ſubſtances ſuſceptible of the ſpirituous fermentation, none is 
capable of being converted into ſo good wine, as the juice of the grapes of 
France, or of other countries that are nearly in the ſame latitude, or in che ſame 
temperature. The grapes of hotter countries, and even thoſe; of the ſouthern 
provinces of France, do indeed furniſh wines that have a more agreeable, that 
is, more of a ſaccharine taſte; but theſe wines, though they are ſufficiently 
ſtrong, are not fo ſpirituous as thoſe of the provinces near the middle of France: 
at leaſt, from theſe latter wines the beſt vinegar and aqua vitæ are made. As 
an example, therefore, of ſpirituous fermentation in general, we ſhall deſcribe 
the method of making wine from the juice of the grapes of France, |, | 
This juice when newly expreſſed, and before it has begun to ferment, is 
called muſt, and in common language ſweet wine. It is turbid, has an agree- 
able and very ſaccharine taſte. It is very laxative; and when drunk too freely, 
or by perſons diſpoſed to diarrhœas, it is apt to occaſion. theſe diſorders. Its 
conſiſtence is ſomewhat leſs fluid than that of water, and it becomes almoſt of a 
pitchy thickneſs when dried. a TORE Tr ES i 0935 MEE es; HEL - 
When the mult is preſſed from the grapes, and put into a proper veſſel and 
place, with a temperature between fifty-five and fixty degrees, very ſenſible ef- 
fects are produced in it, in a ſhorter or longer time according to the nature of 
the liquor, and the expoſure of the place. It then ſwells, and is ſo rarefied, 
that it frequently overflows the veſſel containing it, if this be nearly full. An in- 
teſtine motion is excited among its parts, accompanied with a ſmall hiſſing 
noiſe and evident ebullition. The bubbles riſe to the ſurface, and at the ſame 
time is diſengaged a quantity of fixed air of ſuch purity, and ſo ſubtle and danger- 
aus, that it is capable of killing inſtantly men and animals expoſed to it in a place 
where the air is not renewed. The ſkins, ſtones, and other groſſer matters of 
the grapes are buoyed up by the particles of diſengaged air that adhere to their 
ſurface, are variouſly agitated, and are raiſed in form of a ſcum or ſoft and 
ſpongy, cruſt that covers the whole liquor. During the fermentation, this cruſt 
is frequently raiſed, and broken by the air diſengaged from the liquor which 
forces its way through it; afterwards the cruſt ſubſides, and becomes entire as 
before. „ oh: | CCC 
Theſe effects continue while the fermentation is briſk, and at laſt gradually 
ceaſe: then the cruſt, being no longer ſupported, falls in pieces to the bottom of 
the liquor. At this time, if we would have a ſtrong and generous wine, all ſen- 
ſible fermentation muſt be ſtopped. This is done by putting the wine into cloſe 
veſſels, and carrying theſe into a cellar or other cool place. + 
Aſter this firſt operation, an interval of repoſe takes place, as is indicated by 
the ceſſation of the ſenſible effects of the ſpirituous fermentation; and thus — 
| | | | | '  adles 
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ables us to preſerve a liquor no leſs agreeable in its taſte, than uſeful for its re- 


viving and nutritive qualities when drunk moderately. 3 4 
If we examine the wine produced by this firſt fermentation, we ſhall find 
that it differs entirely and eſſentially from the juice of grapes before fermenta- 
tion. Its ſweet and ſaccharine taſte is changed into one that is very different, 
though ſtil} agreeable, and ſomewhat ſpirituous and piquant. It has not the 


laxative quality of muſt, but affects the head, and occaſions, as is well known, 


drunkenneſs, Laſtly, if it be diſtilled, it yields, inſtead of the inſtpid water ob- 
tained from muſt by diſtillation with the heat of boiling water, a volatile, ſpiri- 
tuous, and inflammable liquor called ſpirit of wine, or ardeat ſpirit. This ſpirit 
is conſequently a new. being, produced by the kind of fermentation called the 
vinous or ſpirituous. See SPIRIT (ARDENT.) i 2 
When any liquor undergocs the ſpirituous fermentation, all its parts ſeem not 
to ferment at the ſame time, otherwiſe the fermentation would probably be very 
quickly completed, and the appearances would be much more ſtriking: bence, in 
a liquor much diſpoſed to fermentation, this motion is more quick and ſimulta- 
neous than in another liquor leſs diſpof:d, Experience has ſhewn, that a wine, 
the fermentation of which is very flow and tedious, is never good or very ſpiri- 
tuous ; and therefore, when the weather is too cold, the fermentation is uſually 
accelerated by heating the place in which the wine is made. A propoſal which 
Macquer thinks is a good one, has been made by a perſon very intelligent in eco- 
nomical affairs, to apply a greater than the uſual heat to accelerate the fermenta- 
tion of the wine, in thoſe years in which grapes have not been ſufficiently ripened, 
and when the juice is not ſufficiently diſpoſed to fermentation. 


A too haſty and violent fermentation is perhaps alſo hurtful, from the diſſipation 


and loſs of ſome of the ſpirit : but of this we are not certain. However, we may 


diftinguiſh in the ordinary method of making wines of grapes, two periods in the 


fermentation, the firſt of which laſts during the appearance of the ſenſible effects 
above mentioned, in which the greateſt number of fermentable particles do fer- 
ment. After this firſt effort of fermentation, theſe effects ſenſibly diminiſh, and 
ought to be ſtopped for reaſons hereafter to be mentioned. The fermentative 


motion of the liquors then ceaſes. The heterogeneous parts that were ſuſ- 


pended in the wines by this motion, and which render it muddy, are ſeparated, 


and form a ſediment called the lees; after which the wine becomes clear: but 


although the operation be then conſidered as finiſhed, and the fermentation ap- 
parently ceaſes, it does not really ceaſe; and it ought to be continued in ſome 
degree, if we would have good wine. In this new wine a part of the liquor pro- 
bably remains that has not fermented, and which does afterwards ferment, but ſo 


very flowly, that none of the ſenſible effects produced in the firſt fermentation are 


here perceived. The fermentation therefore ſtill continues in the wine, during a 
longer or ſhorter time, although in an imperceptible manner; and this is the ſe- 
cond period of the ſpirituous fermentation, which may be called the impercepti- 


ble fermentation. We may eaſily perceive that the effect of this imperceptible 
fermentation is the gradual increaſe of the quantity of ſpirit in wine. It has alſo 


another effect no leſs advantageous, namely, the ſeparation of the acid ſalt called 


tartar from the wine. This matter is therefore a ſetond ſediment that is formed in 


the wine, and which adheres to the ſides of the containing veſſels. As the taſte 


of tartar is harſh and diſagreeable, it is evident that the wine, which by means 
of the inſenſible fermentation has acquired more ſpirit, and has diſengaged 12 5 | 
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of the greateſt part of its tartar, ought to be much better and more agreeable; 
and for this reaſon chiefly, old wine is univerſally preferable to new wine. 

But inſenfible fermentation can only ripen and meliorate the wine, if the ſenſi- 
ble fermentation bas regularly proceeded, and has been ſtopped in due time. 
We know certainly, that if a fufficient time has not been allowed for the firſt pe- 
riod of the fermentation, the unfermented matter that remains, being in too large 
a quantity, will then ferment in the bottles, or cloſe veſſUls in which the wine 1s 
put, and will occafion effects ſo much more ſenſible, as the firſt fermentation 
ſhall have been ſooner interrupted: hence theſe wines are always turbid, emit 
bubbles, and ſometimes break the bottles, from the large quantity of air diſen- 
gaged during the fermentation. We have an inſtance of theſe effects in the wine 
of Champagne, and in others of the ſame kind. The ſenſible fermentation of 
theſe wines is interrupted, or rather ſuppreſſed, that they may have this ſparkling 

quality. It is well known that theſe wines make the corks fly out of the bottles, 
that they ſparkle and froth when they are poured into glaſſes, and laſtly, that 
they have a taſte much more lively and more piquant than wines that do not 
ſparkle; but this ſparkling quality, and all the effects depending on it, are only 
cauſed by a conſiderable quantity of air which is diſengaged during the confined 
fermentation which the wine has undergone in cloſe veſſels. This air not having 
an opportunity of eſcaping, and of being diſſipated as faſt as it is diſengaged, and 
being interpoſed betwixt all the parts of the wine, combines in fome meaſure with 
them, and adheres in the fame manner as it does to certain mineral waters, in 
which it produces nearly the fame effects. When this air is entirely — * 
from theſe wines, they no longer ſparkle, they loſe their piquancy of taſte, be- 
ine mic, and'even'almoſt Rp 88 


* 
os 


Such are the qualities that wine acquires in time, when its firſt fermentation 
has not continued ſufficiently long. Theſe qualities are given purpoſely to cer- 
ain kinds of wine, to indulge taſte or caprice; but ſuch wines are ſuppoſed to be 
unfit for daily uſe. Wines for daily uſe ought to have undergone fo completely 
the ſenſible fermentation, that the ſucceeding fermentation ſhould be inſenſible, 
or at leaſt exceedingly little perceived. Wine, in which the firſt fermentation 
has been too far advanced, is liable to worſe inconveniences than that in which the 
firſt fermentation has been too quickly ſuppreſſed; for every fermentable liquor 
is from its nature in a continual inteſtine motion, more or leſs ſtrong according to 
circumſtances, from the firſt inſtant of the ſpirituous fermentation till it is com- 
pletely putrefied : hence from the time of the completion of the ſpirituous fermen- 
ration, or even before, the wine begins to undergo the acid or acetous fermenta- 
tion. This acid fermentation is very flow and inſenfible when the wine is included 
in very cloſe veſſels, and in a cool place; but it does gradually advance, ſo that 
in a certain time the wine, inftead of being meliorated, becomes at laſt ſour. 
This evil cannot be remedied; becauſe the fermentation may advance, but can- 
not be reverted. - Wine-merchants,' therefore, when their wines become ſour, 
can only conceal or abſorb this acidity by certain ſubſtances, as by alkalis and 
abſorbent earths. But theſe ſubſtances give to wine a dark greeniſn colour, and 
a taſte which, though not acid, is ſomewhat diſagreeable. Beſides, calcareous 
earths accelerate conſiderably the total deſtruction and putrefaction of the wine. 
Calces of lead, having the property of forming with the acid of vinegar a ſalt of 
an agrecable ſaccharine taſte, which does not alter the colour of the wine, and 
which beſides has the advantage of ſtopping fermentation and putrefaction, might 
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be very well employed to remedy the acidity of wine, if lead and all its prepara- 


tions were not pernicious to health, as they occaſion moſt terrible colics, and even 
death when taken internally. We cannot believe that any wine - merchant, 
knowing the evil conſequences of lead, ſhould, for the fake of gain, employ it 
for the purpoſe mentioned; but if there be any ſuch perſons, they-muſt be con- 
| Edered as the poiſoners and murderers of the public. | 2 
If wine contains litharge, or any other calx of lead, it may be diſcovered by 

evaporating ſome pints of it to dryneſs, and melting the reſiduum in a crucible, 
at the bottom of which a ſmall regulus of lead may be found after the fuſion: but 
an eaſier and more expeditious proof is by pouring into the wine ſome liquid 
liver of ſulphur. If the precipitate- occaſioned by this addition of the liver be 
white, or only coloured by the wine, we may know that no lead 1s contained : but 
if the precipitate be dark coloured, brown or blackiſh, we may be certain that 
lead is contained. | | > 8 
The only ſubſtances that cannot abſorb or deſtroy, but cover and render ſup- 
portable the ſharpneſs of wine, without any inconvenience, are ſugar, honey, 
and other ſaccharine alimentary matters; but they can ſucceed only when the 
wine is very little acid, and when an exceeding ſmall quantity only of theſe 
ſubſtances. is ſufficient to produce the deſired effect; otherwiſe the wine would 
have a ſweetiſh, tart, and not agreeable taſte. 14 | 
From what is here ſaid concerning the aceſcency of wine, we may conclude, 
that when this accident happens, it cannot by any good method be remedied, and 
that nothing remains to be done with ſour wine but to fell it to vinegar makers, 
as all honeſt wine-merchants do. It may be obſerved, that the firſt ſenſible. fer- 
mentation having been too far advanced, is not the only cauſe of the acidity of 
the wine, but that heat alſo is capable of producing the ſame effect. Thus wine 
which might have been long preſerved in a cool place, very quickly becomes ſour 
when placed in a bad cellar ; and even as the beſt cellars have during the winter 
a degree of heat much ſuperior to that of the atmoſphere, it would be very pro- 
per, when wine diſpoſed to become ſour is to be preſerved, to bring it from the 
2 in the beginning of winter, and leave it expoſed to the air during all that 
eaſon. a 15 

Wine is alſo liable to various other changes; ſuch as to become ropy and 
mucilaginous, by the continuance of the fermentative motion: but theſe details 
would require an expreſs treatiſe. | 

Wine, and the matters produced from wine, as. brandy, ſpirit of wine, vine- 

gar, lees of wine, tartar, are greatly and extenſively uſeful. The lees of wine 
are employed in the manufacture of hats. Theſe lees, and alſo tartar by incine- 
ration, yield a larger quantity than any other vegetable matter of pure fixed 
alkali. | Tha 5 
Wine has been preferred in all times and in all countries to every other ali- 
mentary liquor. We may ſay in general, that it is good and ſalutary when taken 
in ſmall quantities, and that it is pernicious when drunk habitually and in too 
large quantities. Wine becomes then a true flow poiſon, which is ſo much more 
dangerous, as it is more agreeable, But if we obſerve more particularly the 
effects of wine, we ſhall perceive very great differences depending on different 
conſtitutions. Some perſons drink habitually large quantities of pure wine, with- 
out any ſenſible inconvenience or diſeaſe, or ſhortening their lives: but, on the. 
_ contrary, many others do alſo entirely deſtroy their health and ſfiorten their lives 
by an habitual uſe of wine even in ſmall quantity, and mixed with water. Al- 
we 6T 6 though 
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though it is always more ſafe and prudent for every perſon to drinł little of / it 
habitually, and this moderation is more indiſpenſably neceſſary to thoſe whoſe 
conſtitutions: wine does not ſuit. 22 15 8 030051 110.3 LOTTO 
As the diſeaſes. conſequent. upon the too free. uſe of wine come gradually and 
inſenſibly, ſometimes even during many years, ſeveral perſons, eſpecially men 
otherwiſe very ſober and attentive to health, are every day deceived upon this ar- 
ticle, drinking more wine than is ſuitable to their conſtitution, and gradually ruin- 
ing their health without knowing tbe cauſe. It is therefore a matter of import · 
ance to ſhew the ſigns by which wine may be known to be hurtful. We may 
know that wine does not ſuit a perſon, when, aſter drinking moderately of it, his 
breath acquires a vinous ſiaell; when it occaſions ſour belchings and ſlighit pains 
in the head; and when, after drinking it more copiouſly than uſual, it produces 
ſtupefaction, nauſea, and duxunkenneſs, eſpecially when this drunkennefs is of the 
moroſe, peeviſh, quariciſome, and iraſcible kind. Unhappy is that perſon who 
ſuffers theſe effects from wine, . and notwithſtanding perſiſts in the habituah uſe of 
it. Theſe imprudent perſons never fail of coming to a miſerable death, prez 
ceded by languor; and premature, their common age being about fifty years; or 
a little more. The diſeaſes to which they are moſt ſubject are obſtructions in 
the liver, in the meſenteric glands, and in other abdominal viſcera, which are al- 

moſt always ſucceeded by an incurable dropſy. Thoſe who digeſt wine well, do 
not ſuffer, or much leſs. ſenſibly, the above-mentioned: effects of drinking it. 
Their drunkenneſs is accompanied with vivacity and joy. Such perſons ſeldom 
die of the obſtructions and dropſy above mentioned: but wine is nevertheleſs ſo 
much more dangerous to them, that, as they ſuffer none of the diſagreeable ef. 
fects, they are more liable to contract the habit of. drinking too much. Drinkers 
of this claſs generally live ſomewhat longer than the former; but their conftitu- 
uon generally changes before ſixty years of age; and the inheritance of their old 
age is either a ſevete gout or palſy, ſtupidity; imbecility, or an accumulation or 
theſe diſeaſes. 5 . e e e ka} e eee 
Me need not mention that the too frequent uſe of brandy; rataſia, and other 
ſpirituous liquors, is full more pernicious and fatal than that of wine: 
Wine is uſed in medicine as a vehicle in the compoſition of many internal and 
external remedies. As wine is compoſed of an ardent ſpirit, water, extractive 
ſaponaceous matter, and acid of tartar, it may be very uſefully employed for 
the extraction of almoſt all the proximate principles, and conſequently of the 
medicinal parts, of vegetables. Many extracts are made with wine, which may 
be conſidered as being more complete than thoſe made with water: but phyſiciaus 
who preſcribe theſe extracts ought to remember; that beſides the principles of 
the vegetables, they alſo contain the extractive part of the wine, that is, all the 

principles of wine, excepting the ardent ſpirit, which is too volatile to remain in 

an extract. | | "2'Y 
As vine when good may be preſerved during a long time; ſeveral medicinal 
wines preſeribed in diſpenſatories are kept in the ſhops of apothecaries. Such 
are the aſtringent, antiſcorbutic, febrifugal wines of the Peruvian bark, of worm- 
wood, chalybeate wine, and others. In many caſes, as in ſeveral chronical diſ- 
eaſes, where tonic, cordial, fortifying and exciting remedies are indicated, phy- 
ſicians prefer the uſe of wine to water, as a vehicle for the infuſion of purgative, 

aperitive, and other medicinal ſubſtances. See SpixIr, ARDENT. | 

WOAD, Ifatis, Glaſtum, is a plant with long green leaves, the lower ones: 
narrow. at both 1 thoſe which grow upon the ſtalk broad at = 
| the 
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the head of an arrow. On the tops come forth numerous yellow flowers, 
which are followed by little flat pods containing the ſeeds. It grows wild in 
ſome parts of France, and on the coaſts of the Baltic ſea: the wild word, and 
In Wg eee for the uſe of the dyers, appear to be the ſame ſpecies 
r e e e N 
I b be preparation of woad for dyeing, as practiſed in France, is minutely de- 
ſcribed by Aftruc, in his Memoirs for a Natural Hiſtory of Languedoc. The 
plant puts forth at firſt five or ſix upright leaves about a foot long and ſix inches 
broad; when theſe hang downwards, and turn yellow, they are fit for gathering: 
five crops are gathered in one year. The leaves are carried directly to a mill, 
much reſembling the oil or ran-mills, and ground into a fmooth paſte. If this 
procefs was deferred for ſome time, they would putrefy, and ſend forth an inſup- 
123 ſtench. The paſte is laid in heaps preſſed cloſe and ſmooth, and the 
blackiſh cruſt, which forms on the outſide, re- united if it happens to crack: if 
this was neglected, little worms would be produced in the cracks, and the woad 
would loſe of its ſtrength. After lying for fifteen days, the heaps are opened, 
the cruſt rubbed and mixed with the inſide, and the matter formed into oval 
balls, which are preſſed cloſe and ſolid in wooden moulds. Theſe are dried 
upon .hurdles.; in the ſun they turn black on the outſide, in a cloſe place yel- 
Jowiſh, eſpecially if the weather is rainy. The dealers in this commodity prefer 
the firſt, though it is ſaid the workmen find no conſiderable difference between 
the two. The good balls are diſtinguiſhed by their being weighty, of a pretty 
agreeable ſmell, and, when rubbed, of a violet colour within. For the uſe of the 
dyer theſe balls require a farther preparation; they are beaten with wooden mallets, 
on a brick or ſtone floor, into a groſs powder, which is heaped up in the middle 
of the room to the height of four feet, a ſpace being left for paſſing round the 
ſides. The powder moiſtened with water ferments, grows hot, and throws out 
a thick fetid fume. It is ſhovelled backwards and forwards, and moiſtened every 
day for twelve days; after which it is ſtirred leſs frequently, without watering, 
and at length made into a heap for the dyer. | | | 
Ihe powder thus prepared gives only browniſh tinctures of different ſhades to 
water, to rectified ſpirit of wine, to volatile alkaline ſpirits, and to fixed alkaline - 
bxivia ; rubbed on paper, it communicates a green ſtain. On diluting the 
powder with boiling water, and after ſtanding for ſome hours in a cloſe veſſel, 
adding about one-twentieth its weight of lime newly ſlaked, digeſting in a gen- 
_ tle warmth, and ſtirring the whole together every three or four hours, a new fer- 
mentation begins, a blue froth ariſes to the ſurface, and the liquor, though it 
appears itſelf of a reddiſh colour, dyes woollen of a green, which like the 
green from indigo changes in the air to a blue. This is one of the niceſt 
proceſſes in the art of dyeing, and does not well ſucceed in the way of a ſmall 
experiment. | 1 1v; | FR 
. Aftruc propoſes. the manuſaQturing of freſh woad · leaves in Europe, after the 
ſame manner as the indigo plant is manufactured in America, and thus preparing 
from it a blue fecula ſimilar to indigo, which from his on experiments 
he has found to be practicable. Such a management would doubtleſs be ac- 
companied with ſome advantages, though poſſibly woad ſo prepared might 
loſe thoſe qualities, which now render it in a large buſine s preferable on 
ſome accounts to indigo, as occaſioning greater diſpatch when once the vat is 
ready, and giving out its colour leſs haſtily, ſo as to be better fitted for dyeing 
ay light ſhades. | nb I or 
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Echt fotpects that à like blue feeula is procurable from many other vege- 


tables. Blue and yellow blended together compoſe à green : he ſuppoſes che 
natural greens of vegetables to be compounded in like manner of thoſe two co- 
lours; and that the blue is oftentimes the moſt permanent, ſo as to remain entire 
after the putrefaction or deſtruction of the yellow. The theory is ſpecigus, and 
perhaps juſt ; we know of no other that accounts in any degree” for the produc- 
tion of the indigo and woad blue. In the experiments however which Dr. 
Lewis made, of putrefying different herbs in water, the blue and the yellow colour, 
if che green was really compoſed of theſe, were both deſtroyed together, no 
appearance being obſerved either of one or the other during the whole pro- 
8 | an > 
WOLFRAM. Tungſten and Wolfram have already been treated of in the 
article Acip of TuxcsTEn ; and the combinations of metals with the regulus of 
wolfram have been occaſionally mentioned under their reſpective titles. Little 
elſe remains therefore to be ſaid of this metallic ſubſtance, than to ſpecify its ge- 
neral characters. | | e 
The yellow matter, or calx of wolfram, turns blue by expoſure to light, and 
more intenſely if to the light of the ſun. By a ſtrong heat in a eovered crucible, 
it becomes of a blueiſh black colour, with loſs of weight, which it recovers, to- 
gether with its original yellow colour, by calcmation, with acceſs of air. Theſe 
changes to the blue colour appear therefore to be partial reductions“. One hun- 
dred grains of the yellow calx, or acid, being put into a crucible with charcoal 
wder, well covered, and expoſed to a ſtrong heat, became converted into a 
tton of a dark brown colour, and friable with a diminution of forty grains of 
the original weight. Its ſpecific gravity was 17.6; and upon examination with 
a glaſs, a congeries of metallic globules was ſeen, ſome of them of the ſize of a 
pin's head, which when broke exhibited a fracture reſembling ſteel. Part of this 
maſs being calcined became yellow as at firſt, and gained twenty-four per cent. 
in weight, It was not ſoluble in vitriolic or marine acid; but the nitrous acid, 
and aqua regia, converted it again into the yellow calx. The yellow calx 
itſelf could not be vitrified. Acetous acid converted the yellow colout to 
a blue. | | 5 FF 
When equal parts of ſulphur and the yellow calx were urged by a ſtre 
heat, a blue friable maſs remained, weighing leſs than one-fourth of the 
whole. Fr” „ 115 aw N OT Oe | 
WOOD. SeeVEctTABLEs. 
WOOD-LICE. ' See MriLIpees. 1 
WOOD-SORREL. See AciD or SORREL. EO OO TE 145 
"WOOL +. The principal differences in wool conſiſt in the length and fineneſs 
of its filaments. '' That which has the fineſt filaments is reſerved for fine cloths. 
The moſt beautiful wool is brought to us from Spain. Ir is ſaid that the highland 
wool of Scotland is equal in quality to this. Mr. D'Aubenton has ſhewn that 
it may be produced in France of a quality not inferior to that of Spain, by fold- 
ing the ſheep through the whole year, and chooſing the rams with care. Sim- 
ple inſpection may eafily lead to error reſpecting the fineneſs of wool, which 
it is important the manufacturer ſhould know with accuracy; he has pro- 
poſed a method of attaining that accuracy, by employing a micrometer for com- 


* De Luyarts on Wolfram, p. 58. Gmelin has alſo made a variety of experiments on this metallic 
ſubſtance, See Crell's Journal, Engliſh, iii. The papers are too long to be inferred here, and the 
facts too inſulated to admit of abridgment, + Berchollet on Dyeing, i. 123. N 
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paring, by means of a microſcope, the ſineneſs of the wool to be een ith 
that of other wools choſen as ſtandards*... ... y 
Though the long wool is not ſo fine as the Spaniſh, ad. cannot, 5 employed 
for . cloths, it is ſtill very uſeful. for a variety of fabrics ; and as the ſheep 
which produce it have much larger fleeces, the profit they bring is not inferior 
to that of the fine woolled ſheep; beſides, the cloths made of their wool, being 
cheaper, have a much more extenſiye ale. The proſperous ſtate of the woollen 
manufactures of England 1 is partly owing to our abundance of this wool. But 
the breed. of ſheep which produces one or the other kind of wool, is con- 
ce with the nature of their paſture, which ought to determine us in che choice 
of them. 

Wool is naturally covered with a kind of greaſe, which preſerves it from 
Wa Reaumur + has obſerved, that a ſtuff may be preſerved from theſe in- 
ſects, by rubbing it with. grealy wool, Hence wool 1s not ſcoured till it is about 
tobe dryed or ſpun. 

In order to ſcour wool, it is put for about a quarter of an hour.i into a kettle, 
containing a ſufficient quantity of water, mixed with a fourth of putrid urine, 
heated to ſuch a degree as the hand can juſt bear, and it is ſtirred from time to 
time with ſticks; it is then taken out and put to drain : it is next carried in a 
large baſket to a ſtream of running water, where it is moved about till the greaſe 
is entirely ſeparated, and no longer renders the water turbid ; it is then taken out 
and left to drain, It ſometimes loſes, in this operation more than a fifth of its 
weight. The ſcouring ſhould be carefully performed, becauſe the wool is 
thereby better fitted to receive the dye. 

The ammoniac or volatile alkali, formed in putrid urine, unites. with che greaſe, 
producing a kind of ſoap. which is ſoluble in water.. | 
The wool is dyed in the fleece, or before it is ſpun, chiefly i LS it 15 intended 
to form cloths of mixed colours; or elſe it is dyed after being ſpun, and it is 
then intended principally tor tapeſtry ; but it is moſt commonly dyed after . 
been wrought into cloth, _ | 
When wool is dyed in the fleece, its filaments. being ſeparate abſorb a lar 
quantity of the colouring particles than when it is ſpun; for the ſame larger 
woollen yarn takes up more than cloth; but cloths. themſelves vary conſiderably 
in this reſpect, according to their degree of finenefs, or the cloſeneſs of their 
texture: beſides, the variety in their dimenſions, the different qualities of the 
ingredients employed in dyeing, and a difference of circumſtances in the proceſs, 
prevent us from relying upon the preciſe quantities we find recommended for the 
proceſſes deſcribed. This conſideration ought to extend to all dyes. | 

For moſt colours, wool requires to be prepared by a bath, in which it is boiled 
with faline ſubſtances, principally with alum and tartar : but there are ſome dyes 
for which the wool does net require ſuch a preparation; then it muſt be well 
waſhed in warm water, and wrung out or left to drain. This is a general rule 
which ſhould be obſerved with reſpect to all the ſubſtances intended to be dyed, 
in order that the colour may penetrate them more eaſily, and be diſtributed. more 
uniformly. 

Mr. Monge has explained the operation of felting (feũtrage) and the effects 
$ fulling, by the external conformation of the woot and hair of animals. He has 


* Mem, de ran 1779. Inſtructions to ſhepherds and proprietors of flocks. 
* + Mem, de Acad. 1728. Tn | 
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made fond curious obſervations * on this . of which the following are the 
 Abitfoan cite: i; 

N othing oartigulns, can be diſorered by means of the microſcope the fila 
ments of wool or in the hairs of animals; yet the ſurfaces of theſe bodies are nat 
ſmooth: they muſt be formed either of ſmall laminæ placed over each other in 
a flanting direction from the root towards the point, like the ſcales of fiſh, 
which cover each other from the head of the animal to the tail, or more pro- 
bably, perhaps, of zones placed one upon another as we ſee in the horns of 
animals. 

If a hair be laid bold of by the root in one hand, an erte beben the gen- 
fla of che other, from the root towards the point, ſcarce any friction or re- 

ſtance is perceived, and no noiſe is heard; but if, graſping it by the point, it 

is paſſed in the ſame manner between the fingers of the other band, from the 

nt towards the root, a reſiſtance is felt, which did not take place in the 
On r place, and a tremulous motion is perceptible to the uh; and a noiſe 
ſenſible to the ear. 

Wie perceive then, that the texture of, the futface'of hair 1s not che ſame from 
the root towards the point, as it is from the point towards the root, and that a 
_y when preſſed muſt meet with greater reſiſtance in ſliding or moving towards 

point than towards the root; but as it is this texture itſelf which forms the 
— ſubject of Mr. Monge' s memoir, it is neceſſary to confirm i it by ſome 
. obſervations. 

If, aſter having laid hold of a hair between the thumb and fore-finger, we rub 
them againſt each other in the longitudinal direction of the hair, it acquires a 
progreſſive motion in that direction towards the root. This effect depends nei- 
ther on the nature of the ſkin of the finger, nor on its texture; for if the hair 
be turned, ſo that the point ſhall be placed where the root was before; i its motion 
will now be in an oppoſite direction, that is, it will ſtill be towards the root. 
Theſe obſervations, to which Mr. Monge adds ſome others, are related of 
human hair, taken as an example; but they are equally applicable to the filaments 
of wool, to horſe hair, and to that of animals in general. The ſurface of all 
cheſe bodies then is formed of rigid laminæ, laid upon each other like tiles, from 
the root to the point, which allow a progreſſive motion towards the root, bur op- 
poſe one towards the point 

This ſtructure is the principal cauſe of the diſpoſition to felting (feütrage) 
which the hair of animals generally poſſeſſes: the hatter, by ſtriking the flocculi 
of wool with the ſtring of his bow (archet), detaches and diſperſes in the air 
each of the filaments ſeparately ; theſe fall back one upon another in all direc- 
tions on the table, where they form a layer of a certain thickneſs ; the workman 
then covers them with a cloth 0 ſuppoſe linen), upon which he prefles on all parts 
with bis hands extended. 

The preſſure brings the filaments of wool nearer to each other, and multi plies 
the points of contact; the agitation gives each of them a progreſſive motion 
towards its root, by means of which they entangle each other; and the laminæ 
of each filament taking hold of thoſe of the other filaments which are in an 
oppoſite direction, the whole is retained i in the ſtare of. cloſe contexture, which 
it at acquired by the preſſure. 


In proportion as the texture becomes lost the preſſure of the hands * 
* Obſervations ſur la Mechaniſme au Febtrage. Ann. de Chym. tom. vi. 
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to be increaſed, both in order to make it ſtill more compact, and to keep up tlie 
progreſſive motion and intermixture of the filaments, which now meet with 
greater reſiſtance: but during the whole of this operation, the filaments of wool 
lay hold of each other only, and not of the cloth, the fibres of which, as has been 
already obſerved, are ſmooth, and have not the ſame properties in this reſpect. 

The aptitude for felting in wool and hair does not depend entirely on the 
ſtructure of their ſurface; it is not enough. that each filament ſhould have a pro- 
greſſive motion towards its root; nor that the inclined laminæ, by laying hold of 
each other, ſhould retain the contexture in the ſtate. to which it has been reduced 
by compreſſion : it is alſo neceffary that the filaments ſhould not be ſtraight like 
needles ; for, by a continuance of the motion and preſſure, each of them would 
continue its courſe progreſſively, without changing its direction, and the effect 
of the operation would be to remove them all from the centre, without produ- 
cing. any contexture. It. is. therefore neceſſary that each filament. ſhould be 
crooked, ſo that the extremity neareſt the root ſhould be diſpoſed to change its 
direction continually, to entwine itſelf round freſh filaments, and to return back 
upon itſelf, if it ſhould be ſo determined by any change in the poſition of the 
reſt of its length. | 
Mool poſſeſſing this ſtructure naturally, is peculiarly fitted for this kind of 
work, and may be employed in it, without being ſubjected to any previous pre- 
paration; but the furs of rabbits, hares, and beaver are naturally ſtraight, and 
cannot be employed alone for felt ing, without having undergone a previous ope- 
ration, which conſiſts in rubbing them; before” they are ſtripped; with a bruifi 
moiſtened witli a ſolution of mercury in nitrous acid; this liquor, Co 
only on one ſide of the-hairs; changes their rectilinear direction, and 1 
cates to them that diſpoſition for felting which wool naturally poſſeſſes. 

The operation of fulling woollen ſtuffs depends on the ſame property as felting. 

The aſperity of the ſurface of the filaments of wool; and their diſpoſitiom to 
acquire a progteſſive motion towards: the root, form an obſtacle to the ſpintting 
of wool, and the working it into ſtaffs: All the filaments muſt therefore be 
covered with a coat of oil, which” by filling the cavities renders the/afperities-lefs 
ſenfible, juſt as a coat of oil renders a fine file ſtill ſmoother. When the piece of 
ſtuff is wrought, it mult be freed ftom that oil, which gives it a diſagreeable 
ſmell, renders it dirty, and would prevent it from takingethe colour we wiſn to 
dye it: for this purpoſe, it is taken to the fulling- mill, where it is beaten with 
large beetles, in a trough of water, through which ſome clay has been diffuſed. 
The clay uniting with the oil, readers it ſoluble in the water, and both are car- 
ried off together, by freſh water brought thither by the machine; and after ſome 
time, the ſtuff is found clean ſcoured. See EARTRH, FuLLER'S. 

But ſcouring is not the only object in fulling ; the alternate preſſure of the 
beetles on the ſtuff, particularly when the ſcouring is advanced, produces an 
effect analogous to that of the preſſure of the hatter's hands; the filaments of 
wool, which compoſe a thread of the warp or of the woof, acquire a progreſſive 
motion, inſinuate themſelves into the adjoining threads, then into thoſe which are 
next, and preſently all the threads, both of the warp and woof, are felted toge- 
ther. The ſtuff is now found contracted in length and breadth, and participates 
both of the nature of cloth and of felt; it may be cut without being ſubject to 
ravel, and there is no neceſſity for hemming the different pieces of it employed to 
make a garment. If it be common woollen ſtocking web, the ſtitches are now no 
longer ſubject to run, when one of them happens to ſlip ; finally, che threads _ 
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the warp and the woof, are now no longer ſo well defined, nor ſo diſtinct 
from each other, and the ſtuff being alſo thickened forms a warmer clothing. 
Berthollet obtained a large proportion of acid of ſugar by abſtraction of nutreus 
acid from wool. : e e þ 5 
WORMS. See EARTH Worms, | | Bis e 
.- WORMWOOD. This vegetaple affords a large quantity of vegetable 
alkali by incineration, which is the ſalt of wormwood of the ſhops. It does not 
differ from other alkalis when purified. The leaves of wormwood are intenſely 
bitter, and have a ſtrong and ſomewhat aromatic ſmell, They yield, according 
to Neumann, a conſiderable quantity of effential oil, poſſeſſing their whole 
ſmell, the bitter matter remaining in the extract. 


- 
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EAST. The uſe of yeaſt in promoting the vinous fermentation appears 
do be in ſome reſpect that of rendering the proceſs more uniform through 
A i conſiderable maſs. But the chief efficacy of its action does not ſeem to be well 
underſtood. Bodies remain unchanged ſo long as the elective attractions are 
ſatisfied or in equilibrio. Chemical operations are effected in no other way than by 
diſturbing this ſtate of repoſe, which may be done, either by mere change of tem- 
perature, or by the addition of ſome other principle. Thus an ignited coal may be 
conſidered as the ferment by which a large quantity of combuſtible matter may 
be made ſpeedily to change its ſtate of combination throughout. And ſo like- 
wiſe it may be conceived, at leaſt hypothetically, that the addition of a body 
confiderably changed-by the fermentative proceſs may haſten the commence- 
ment of a ſimilar change in a larger maſs. See FERMENTATION. 15 
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FF AFFRE, ox SAFFRE, is the reſiduum of cobalt, after the ſulphur, arſe- 
nic, and other volatile matters of this mineral have been expelled by calci- 
nation. It is therefore a calx of cobalt, of a gray or reddiſh colour. The uſe 
of cobalt is to produce a very fine blue colour, when it is melted with fuſible 
and vitrifiable matters. 33 Jo | ; = i 
Is | = 
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The calx of cobalt is the ſole cauſe of the blue colour produce 4 1 
But as the quantity of regulus contained in cobalt is variable, ſome Zaffres fur“ 
niſh more blue than others. The heterogeneous fixed matters contained in 
cobalts contribute likewiſe according to their quantity to the greater or lefs in- 
tenſity of the blue colour. For this reaſon the manufacturers of zaffre from ebhalt 
make frequent effays ofthe roaſted ore, by mixing it with vitreous matters, to dis- 

cover the intenſity and beauty of the blue colour: 5 

Good cobalt calcined would form too deep a plot; and almoſt a black glaſs, 

it were not previouſly mixed with a certain quantity of, vitreous fritt. In 
the manufacture of zaffre, therefore, the calx of cobalt, the ſtrength of which 
has been previouſly determined by eſſays, is mixed with ſuch'a quantity of ſand, 
or of powdered flints and quartz, that with the addition of ſome ſaline flux a 
deep blue glaſs may be formed. 

The all re that is commonly ſold, and which comes from Saxony, is a mix- 
ture of calx of cobalt with ſome vitrifiable earth. It is of a gray colour, as all 
the calces of cobalt are before vitrification. Some 2affres are dearer than others, 
according to the intenſity of the colour which they are capable of producing. 
Zaffre is employed in the manufacture of pottery and of porcelain, for painting 
the ſurface of the pieces of ware, upon which it is applied together with ſome 
ſaline flux, previouſly to the baking or glazing, chat the ſame fire may alſo 
vitrify this colouring material. 

The blue of zaffre is the moſt ſolid and fixed of all the. colours that can be 
22 loyed in yitrification. It ſuffers no change from the moſt violent fire. It 
oceſsfully employed to give ſhades of blue to enamels, and to the c 
glaſſes made in imitation of ſome opake and tranſparent precious ſtones, as the 
lapis lazuli, the tarquois; the ſapphire, and others of this Kind. See TR 

CoBALT:; Ins, SYMPATHETIC ;, and SMALT. _ wo 

-ZEOLITE. This ſtone was unknown. to mineralogiſts before the celebrated | 
Cronſtedt gave a deſcription of it. 

It is uſually of a ſemi-tranſparent white ; but this coder is ſometimes-altered 
by metallic mixtures, and then it aſſumes all kinds of tinges. 

The name of zeolite has been given to it on account of its property of 4 
ing a jelly with acids. This property has even been conſidered as excluſive 
and characteriſtic. But Mr. Swab has very juſtly obſerved, in the year 17 58, 
that all zeolites do not poſſeſs this property; and Mr. Pelletier has proved, in 
the xxth volume of the Journal de Phyfique, that this property 1s nor even, pe- 
culiar to zeolites. 

The exiſtence of zeolites in certain la vas has induced ſome naturaliſts to- onf- 
der them as produced by the decompoſition of volcanic earths. 

. The moſt beautiful zeolites come to us from the iſlands of Ferroe neat ſees | 
land. The form of this ſtone is conſtant. The radii which compoſe i it diverge 

as it were from a central point, and are difpoſed after the manner of a fan!. The 
. which terminate at the external fl ace, are found to exhibit 2 tribedral or 
tetrahedral pyramid. 

The white zeolite affects two principal fornis, the cubic and the tetrahe- 
_dral priſm, ſometimes. flattened and terminated by an. A e Pyr 
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5 | cording. to the proportion of water it contains, and at length melts 878 o- 
| 1ous icoria. Soda, fuſes it with efferveſcence ; the borate of ſoda, diffolves | 
it more diffcuhiy; and the phoſphates. of urine haye ſcarcely any action 
upon it. a 71-9 
** obtained from one hundred parts of the red zeolite of Adelfort, 83 
filex, 9.5 clay, 6.5 pure lime, and 4 water.— Letters on Iceland, p. 370. 
The white zeolite of Ferroe contains, according to Pelletier, 50 ſilex, 20 

OW 8. lime, and 22 water, —Journal de Phyſique, tom. xx. 
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Meyer obtained from a radiated zeolite 58.33 filex, 17.5 clay, 6.66 lime, 
17.5 Water. | 3 | | | „ 3 
2 obſerves, that the cryſtallized ſpecies contain more water than the 
ZINC is a ſemi-metal, of a blueiſh white colour, ſomewhat brighter than 
lead; of conſiderable hardneſs, and ſo malleable, as not to be broken with the 
bammer, though it cannot be much extended in this way. It is very eaſily ex- 
tended by the rollers. of the flatting mill. When broken by bending, its tex- 
ture appears as if compoſed of cubical grains. On account of its imperfect mal- 
leability, it is difficult to reduce it into ſmall parts by filing or hammering ; but 
it may be granulated, like the malleable metals, by pouring it when fuſed, 
into cold Water; or, if it be heated nearly to melting, it is then ſufficiently 
brittle to be pulverized. It melts long before ignition, at about the 700th de- 
gree of Fahrenheit's thermometer; and, ſoon after it becomes red-hot, it burns 
with a dazzling white flame, of a blueiſh or yellowiſh tinge, and Fcalcined 
with ſuch. rapidity, that it flies up in the form of white flowers, called the 
flowers of zinc, or philoſophical wool. Theſe are generated ſo plentifully, 
hat the acceſs of air is ſoon intercepted; and the combuſtion ceaſes, unleſs 
the matter be ſtirred, and a conſiderable heat kept up. The white calx of 
zinc is not volatile, but is driven up merely by the force of the combuſtion. 
When it is again urged by a ſtrong heat, it becomes converted into a clear 
yellow glaſs. If zinc be heated in cloſed veſſels, it riſes without decompoſition.” 
r be the moſt volatile of metallic ſubſtances except the regulus of 
arſenic. n Tay CCCCCCC0C i LE hot): 
2 The diluted vitriolic acid: diſſolves zinc : at the ſame time. that the tempera- 
ture. of the ſolyent is increaſed, and much inflammable air eſcapes, an undif-' 
ſolved reſidue is left, which. confiſts of plumbago. The theories of this ſolu- 
| tion, and the diſengagement of inflammable air, are perfectly fimilar to thoſe 
80 which have been before explained in the article IRon. As the combination of 
the vitriolic acid and the calx er temperature diminiſhes, and the 
vitriol of zinc, which is more ſoluble in hot than cold water, begins to ſepa- 
rate, and difturb the tranſparence of the fluid. If more water be added, the 
ſalt may be obtained in fine priſmatic four ſided cryſtals. The white, vitriol, 
or copperas, uſually fold „is cryſtallized baſtily, in the ſame manner as loaf- 
: ſugar, which, on that account. it reſembles in appearance: it is ſlightly efflo- 
recent. The white calx of zinc is ſoluble in the vitriolic acid, and forms the 
ſame ſalt as.is afforded by zinc itlele ... 
- Diluted nitrous acid combines rapidly with zinc, and produces much heat, at 
the fame time that a large quantity of nitrous air flies off. The ſofution is 
very cauſtic, and affords cryſtals by evaporation and cooling, which ſlightly de- 
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"Marta acid acts very ſtrongly 1 upon zinc, and diſengages much inflatable 
air; ; the ſolution, when evaporated, does not afford cryſtals. | 

Water impregnated with fixed air diffolves a conſiderable proportion deine. 
| The other acids have not been tried. 

Zinc is precipitated from acids by the ſoluble earths and the e the 
latter re diſſolve the precipitate, if they be added in exceſs. | 

Zinc decompoſes, or alters, the vitriolic neutral ſalts in the dry way. When 
fuſed with vitriolated tartar, it converts that ſalt into liver of ſulphur; the zinc 
at the ſame time being calcined, and partly diſſolved in the hepar. In this 
operation, the vital air of the ad combines with the zinc, and calcines it; at 
the ſame time that, according to the ancient theory, the phlogiſton of the me- 

tal combines with the acid baſe, and converts it into ſulphur. In the new 
theory, the tranſition of phlogiſton is conſidered as hypothetical and unneceſſary: 
becauſe the metal and the ſulphur being taken to be ſimple ſubſtances, the vi- 
triolic acid becomes ſulphur, merely by the loſs of its vital air; and the Zine 
becomes calcined, merely by the acquiſition of the ſame ſubſtance. 

When pulverized Zinc is added to, fuſed nitre, or projected together with 
that ſalt into a red hot crucible, a a very violent detonation takes place; inſo. 
much that it is neceſſary for the operator to be careful in uſing only ſmall quan- 
tities, left the burning ai ter ſhould be thrown about. The zinc is calcined ;. 
and part of rhe cake combines with the alkali, with which it forms a compound 
foluble i in water. 

Zinc decompoſes common falt, and alſo ſal ammomac, by combining with 
the marine acid. The filings of zinc likewiſe decompoſe alam, when boiled 
in a ſolution of that falt, probably by combining with its exceſs of acid.” 

Sulphur, though 1 its action is almoſt general on metallic ſubſtances, does not 
combine with zinc. This property affords a ready means of purifying the 
ſemi-· metal, by projecting ſulphur upon it, when melted in a' ſhallow crucible. 
It has been a ſubject of remark among chemiſts, that many of the zinc ores 
conſiſt of this ſemi-· metal combined with ſulphur, though art has not yet diſe 
covered the means of effecting the ſame combination. But the difficulty is re- 
moved by the conſideration, that the ſulphur does not unite with zinc itſelf, 
yet it readily does with its calx, and forms a compound ſimilar to the zinc ores, 
called blendes; in which, for that reaſon, the zinc may be preſumed to exiſt i in 
the calciform ſtate. 

Liver of W does not combine with zinc, either in the humid or dry. 


wa 
Mot of the metallic combinations of zinc have been already treated of. It 
forms a brittle compound with antimony; and its effects on nn wol-” 
fram, and molybdena, have not yet been aſcertained. pf 
Native zinc has been very feldom found. The calciform ores of Zinc are 
the Zinc fpar, of a whitiſh gray colour, reſembling a lead ſpar z and the impure 
calx called calamine, which is of a white, gray, yellow, brown, or red colour, 
containing iron, clay, calcareous and other earths, and lead. The ore called 
blende, mock-lead, or black. jack, conſiſts of zinc mineralized with ſulphur 
and iron: of this there are ſeveral varieties. They are in general of a plared 
rexture, and frequently of a quadrangular form, like galena, or porters? lead ore, 
though they are conſiderably leſs heavy. Theſe ores are found. in various 
parts of Europe, and in conſiderable plenty in the mine counties of Eng- g 
land. See Ons. 
6 0 2 5 | Native 
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Native zinc may be aſſayed, in the humid way, by the mineral acids. When 
it is diſſolved in theſe, if there be any other metal preſent, it may be precipi- 
tated by the addition of a known quantity of zinc. The weight of calx of zinc 
precipitated by mild alkali from its vitriolic ſolution, will amount to 193 grains 
for every 100 of the metal it repreſents. The ſulphureous zinc ores muſt be, 
carefully treated with nitrous acid; which will diſſolve the zinc, and leave the 
ſulphur. Extraneous metals may be precipitated, and the quantity of zinc aſ- 
certained, as before, | | SS 
The eſſay of calamines is ſometimes made by pounding and mixing them 
with charcoal, and then heating them in a crucible covered with a copper 
plate. The reduced zinc riſes, and converts the copper into braſs ; and-in 


this way ſome judgment may be formed of its value in the operation of braſs- 


making. Moſt of the zinc, whether in the metallic ſtate or in the form of an 
impure calx, called cadmia fornacum, is obtained in the roaſting of various 
kinds of ores at Ramelſberg. For tais purpoſe the interior part of the fur- 
nace is kept cold by wetting it: by which means the volatilized zinc is con- 
denſed, and falls into a cavity, containing charcoal duſt, which defends it from 
calcination. | 3 | Px SET OH re 
The proceſs for. obtaining zinc from its ores by diſtillation, which is prac- 
tiſed in England, and ſaid: to have originally been derived from the Chineſe, 
is performed in a furnace in the form of a circular oven; in which are placed 
ſix pots, each about four feet in height, and of a conical ſhape, reſembling an 


3 oil jar. Into the bottom of each pot an iron tube is inſerted, which paſſes 


through the floor of the furnace into a veſſel of water. Theſe pots are filled 
with a mixture of calamine and charcoal; and their mouths are then cloſe ſtop- 
ped with clay. The fire being then properly applied, the metallic vapour of 
the calamine iſſues through the iron tube, which is the only place where it can 
eſcape. Ia this way it is condenſed into ſmall particles in the water; which 
are afterwards} melted: into ingots for ſale, under the name of ſpelter. The 
ſubſtance ſald in London by the name of ſpelter, is a kind of ſoft braſs, in 
a granulated form, which is uſed. by the braziers and others for ſoldering. 
The chief purpoſe to which zinc is applied conſiſts in the fabrication of 
braſs and other gold- coloured mixtures. Its calces and falts have been oc- 
caſionally employed in medicine. 185 45 {erm e or kaety.; 

Dr. George Fordyce made an experiment by diffolving zinc in the vitriolic 
acid, and precipitating it by an alkali, The object was to aſcertain from the 
weights of the metal, the calx, and the neutral ſalt produced, whether any of 
the acid entered into the compoſition of the calx, or of the inflammable air. 
As the quantity of acid was found to be undiminiſhed, the ſtrict conſequence 
will be, that the additional weight of the calx comes from the water, which muſt 
have combined either in whole or in part with the metal, and that the inflam- 
mable ait which eſcapes is produced either by the water or the metal. But as 
it is aſcertained from other experiments that the calx contains vital air, this 
principle ſhould appear to be one of the conſtituent: parts of the water, and 
conſequently” the inflammable air will be the other. As this experiment ap- 
pears to poſſeſs peculiar accuracy, and is of great importance relative to the 
theory of pblogiſton, and the compoſition of water, L ſhall. give the account 
nearly in the Doctor's own words. 1 7 0 N 
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He took a portion of zinc and diſſol ved it in vitriolic acid, with which it 
made a clear ſolution (without aay of that black matter which commonly ſe- 
parates during its ſolution when we employ zine imported from abroad). After 
precipitating it by an alkali, and expoſing the calx to the air, it remained of 
a pure white; ſo that it could contain no iron. This zinc was reduced to its 
perfect metallic form by breaking it into ſmall particles, and melting it wih 
black flux, taking that part of it only which was at the bottom of the cru- 
cible. 

He reduced this metal to a calx, by diſſolving i it in vitriolic acid diluted ah 
water, and precipitated it by kali purum diffolved in water. 

In doing this the acid ſhould be dilured with four or five times its weight 
of water, and che zinc ſhould be diſſolved very flowly, avoiding heat as much 
as poſſible during the ſolution, If this precaution. is. not taken, a quantity 6 
volatile vitriolic acid will be produced, and ſpoil the experiment. 

In the precipitation the alkali is apt to re- diſſolve the calx, if care be not 
taken to uſe it in ſolution in water, and that the ſolution is diluted with a large 

quantity of water: the proportion in which the water is in aqua kali puri of 1 
London Diſpenſatory is a convenient ſolution of the alkali. ö 

Care muſt likewiſe be taken, in the precipitation, that the ſolution of the 
kali be poured: into the ſolution of the zincum vitriolatum in water by a little 
at a time, and that the whole be perfectly mixed together before a freſh quan- 
tity is poured in, otherwiſe part of the calx will be re- diſſolved. It is farther 
neceſſary that the exact quantity of kali purum be uſed : if too little is uſed, 
the whole calx will not be. ſeparated ; if too much, part of the dalx will be re- 
_ diſſolved. It is alſo neceſſary that the alkali be ork ectly pure, eſpecially free 

from fixed air, as that would: be transferred to —— calx; and as it flies off when 
the kali is ſimply united with vitriolic acid, the cen of the experiment 
would be chus deſtroyed, 
Ihe weight of the calx, by which it exceeds the weight of the metal, ſhews 
chat there is a ſubſtance added to the whole metal; or that, while ſome ſubſtance 
is driven off, another is added in greater quantity; fince it is clear, from various 
experiments, that all matter gravitates, and that all the ſubſtances found on this 
earth, which have been tried, gravitate equally; This additional matter mult be 
added to the metal either da the acid, the alkali, the water uſed in the ſolu- 
tion, the air lying on the ſurface of the materials during the time of the operation, 

or it muſt come through the veſſels in which the operation is performed. To 
aſcertain this, he made the following experiment. 

He took a large quantity of vitriolic acid, purified by diſtillation (about two 
pounds, it not being material what quantity was taken exactly); he diluted it 
with diſtilted water about four or five times its weight by gueſs (the exact pro 
tion being alſo immaterial); he applied to 1000 grains of chis diluted acid a ſuf- 
ficient quantity for ſaturation of aqua kali puri, of the London Diſpenſatory, ren- 
dered pure from fixed air, as is preſcribed in the; proceſs of the College; he 
poured in the aqua kali puri to the diluted acid, by a little at a time, till it was 
nearly ſaturated. He then poured in ſome juice of violets, which gave the whole 
a red colour. He continued to add aqua kali puri, by a little at a time, till the 
red colour juſt diſappeared. He added the aqua kali puri to the acid, rather 
than the acid to the aikah, becauſe the loſs of the red colour at the point of ſa- 


turation can be diſcerned much better than the loss of the yellow colour, which 
the alkali intermixes with the natural hue. 
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Ae aſcertained the weight of the aqua kali puri, by weighing the bottle con- 
taming it before any was poured into the acid, and after the ſaturation took place; 
the deficiency of weight afterwards being the weight of the aqua kali puri ap- 
plied to the acid for the ſaturation; this was 10147 grains. He alſo weigbed the 
veſſel with the acid before the aqua kali puri was poured in, and afterwards; and 
found the increaſe of weight to be exactly the ſame as the weight of the aqua kali 
puri and juice of violets, fo that nothing was loſt during the operation. 
This experiment was three times repeated, taking the point of ſaturation from 


the eye. The quantities of aqua kali puri employed were found to be 10147 
grains, 10145 grains, 10150 grains. | e PHO Bali: mud 


He took 10148 grains, being the mean of the three experiments, and applied it 
to 1000 grains of the ſame vitriolic acid; evaporated the water to dryneſs; and 
heated it to a red heat, to drain off the whole of the water; and found 978 grains 
of kali vitriolatum remaining. By this means he aſcertained the quantity of kali 
vitriolatum produced from 1000 grains of the diluted vitriolic acid, when ſaturated 
with kali. * | | eg ö eee e eee 

He took 1000 grains of the diluted vitriolic acid, and put it into a veſſel con- 
ſiſting of a ſpherical bulb of glaſs, with a neck or tube which communicared with 
another ſpherical bulb on the oppoſite ſide of which was alſo a neck or tube. 

The figure of this double bottle or veſſel will be more readily apprehended; if, 
with the exception of its being much larger, the reader imagine a thermometer to 
have two bulbs, the one at the extremity of the tube, and the other a little higher 
up ; the portion of the tube, left between the two bulbs, being in a line with 
the other portion of the tube, which conftitutes the real neck or aperture of the 
whole veſſel. The vitriolic acid was conveyed by means of ofigebinib:the 
lower globular part, and zine was added until it would diffolve no more. Du- 
ring the ſolution the inflammable air was caught, which weighed nine grains, and 
was nearly twelve times as light as atmoſpheric air. The lower bulb was ſuffi- 
ciently capicious to contain the whole of the acid and zine, and to admit of the 
compound bottle being laid on its fide without the fluid running from the one 
part into the other. Dr. Fordyce denominates the outer globe A, the inner 
globe B, the tube of communication between them C, and the neck or tube into 
_ which the materials were admitted DP). 215% 203 een 33-11 

The folution was terminated in five days; when part of the tube D being 
broke off, it was left to ſtand for four-and-twenty hours; to allow the inflamma- 
ble air remaining in the veſſel to fly off, and give place to the air of the at- 
moſphere ; which happened ſpontaneouſly from the different ſpecific' gravities 
of the two vapour rs. ou woc ee i du , ii c 

The veſſel containing the ſolution of the zinc was now laid upon its ſide, and 
10148 grains of aqua kali puri were introduced by a crooked funnel into the 
globe B, being the quantity ſufficient to ſaturate 1000 grains of vitriolic acid; 
as before determined. Then the tube D was hermetically ſealed, and the whole 
weighed. The veſſel was then raiſed, ſo that the globe A was undermoſt; this 
was done very gradually, ſo that the aqua kali puri was gradually added to 
the ſolution of the zinc; hen a little was poured in, the veſſel was brought into 
an horizontal poſition again, and ſhaken a little; this was repeated till the 
whole of the aqua kali puri was poured in. The zine was thus precipitated in 
the form of a cal. It was ſuffered to ſtand for forty-eight hours; no alteration 
of the Pen en had taken place; therefore nothing had entered through the glaſs 
to give additional weight to the zinc in order to calcine it. | * 


Aa. 


heit's thermometer. The air was neither diminiſhed nor increa 
water being driven into the apparatus by the weight of the atmoſphere, and 
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The next ſtep was to open the tube, which was done under water, and; in 


an atmoſphere of the ſame heat in which it was ſealed, to wit, A 8 ; 
d, none of the 


none being thrown our. On heating the globe B, ſo as to drive out ſome o 


he air, it was found to be of the ſame purity nearly as that of the atmoſphere, 


being tried by the application of nitrous air produced from ſolution of mer- 


cury 


The weight therefore. which, the calx had gained, aroſe neither from any 
ſubſtance paſſing through the glaſs, nor from the ſuperincumbent air during 
the precipitation. It muſt therefore be either from the acid, the alkali, or 


therwatenr. 


To determine whether the acid or alkali gave the weight to the calx of 
the zinc, he waſhed out the kali vitriolatum, formed by the combination of the 
vuriolic acid and the kali, with pure water repeatedly applied, until it came 
away as pure as when applied to all ſenſible trials. The quantity of water 
uſed was above four pounds. He evaporated this water to dryneſs, and heated 
the maſs red hot, to expel the whole of the water; it weighed ſeven grains 
more than the vitriolated tartar procured from applying the acid and alkali as 
above. After evaporating the water, he diſſolved the maſs again in 40 ounces, 
troy. weight of pure water; a yellowiſh powder ſeparated. The ſolution of the 
vitriolated tartar, cleared of this powder, was again evaporated to dryneſs, and 
the water of cryſtallization driven off. It now weighed 976 grains, which is 
barely two grains leſs than the vitriolated tartar he obtained from the acid 
and alkali applied ſimply together, without the intervention of the zinc 
The vitriolated tartar now obtained was free from any mixture. The addi- 
tional weight of the calx of the zinc did not ariſe therefore from either the 


acid or the alkali; it remains therefore, that it aroſe from the water. 


The weight of the calx of the zinc was aſcertained by drying it after waſhing 
out the vitriolated tartar, heating it to a red heat, and afterwards weighing _ 
The weight of the zinc diſſolved in ſaturating the acid was 164 grains: the 
weight of the calx 220 grains. The additional weight was therefore 56. grains. 

If it aroſe from the water, then a quantity of water, equal to the weight by _ 
which the calx exceeds the metal, muſt be loſt in the operation. To determine 
this, he performed a diſtillation in the following manner: | 3 

He put 1000 grains of the ſame diluted vitriolic acid into the globe A of the 
{ame apparatus, then introduced the quantity of aqua kali puri found neceſſary 


to ſaturate it. The tube D was then bent downwards about the middle, and the - 


apparatus brought to an horizontal poſition ;. ſo that the bent part of the tube 

was in a perpendicular direction downwards: to this he affixed a ſmall phial, 
and weighed the whole. He then put the globe B in a box filled with ice, and 
applied heat to the globe A, ſo as to diſtil over the water into the globe B, 
the liquor never being brought to the boiling point. When the matter in the 
globe A became dry, the heat was increaſed to a red one, to diſtil over like- 
wiſe the water of cryſtallization. The whole apparatus was now weighed, and 
found not to have loſt a grain ; nor was there any water in the phial. He then 


cracked the tube C, by applying a red bot iron to it, and letting a drop of 
cold water fall upon it. He next weigbed the globe B with the water in it, 


then poured out the water, and let the glaſs dry. He weighed the glaſs ; the 


an. 


. ( reps: ) Z IN 


deficient weight from the former weighing, being the weight of the water, was 
10098 grains. | | . 

He repeated the experiment with this difference : he put 1000 grains of the 
ſame vitriolic acid into the globe A, then introduced the quantity of zinc ſuf. 
6cient to faturate it: he took the weight of the inflammable air as before, and 
found it nearly the ſame in weight and quality. The ſame quantity of aqua 
kali puri was then introduced through a funnel as in the former experiment, 
then the tube was bent downwards, and a phial applied to it as before. The 
whole apparatus was weighed after the diſtillation, and found not to have loſt 
any ſenſible quantity of weight, nor was there any water in the phial. The 
phial being detached, and the tube broken as before, the globe weighed again 
when dry, the deficiency was leſs than in the former experiment by 63 grains, 
which is two grains leſs than the additional weight of the calx above the metal 

and the inflammable air taken together; and therefore Doctor Fordyce con- 
cludes that matter occafioning the additional weight of the calx above that of: 
the metal and be inflammable air are both produced from the water. 
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N the following tables of chemical compounds, the reader is preſented with a 
view of as much as could be collected, with conſiderable induſtry, of their 
ingredients and general properties. It is unneceſſary to inſiſt on the extreme utility 
which might reſult to the practical as well as philoſophical chemiſt, if theſe 
could have been aſcertained to the utmoſt accuracy of weight, meaſure, and 
purity. Much advantage may nevertheleſs be derived from them in their preſent 
imperfect ſtate, which is capable of great and daily improvement. Every practi- 
cal chemiſt may benefit both himſelf and others, by carefully tabulating 1n this 
manner ſuch reſults as he can depend on ; for much of experimental labour would 
be ſpared to every active cultivator of this ſcience, if it were poſſible, for the moſt 
part, to extract from tables ſuch documents as might nearly foretell what would 
happen in any projected experiment. Theſe tables will point out to the ſtudent 
what departments more particularly require cultivation. The preſent limits neceſ- 
ſarily excluded an inſertion of the authorities, and various other intereſting parti- 
culars ; which are indeed the leſs neceſſary, becauſe the whole demands an aſſidu- 
ous experimental examination. A philoſopher, in the fortunate circumſtances to. 
proſecute ſo arduous an undertaking; in poſſeſſion of all the materials in their 
_ utmoſt purity, of the knowledge to perform it with effect, and of the ſpirited 
attachment to ſcience to apply his time to this purſuit, would do infinitely more 
ſervice to ſociety, than the inventors of a multitude of theories. 
The tables require no other explanation than that the ſubſtance or principle in 
any horizontal compartment, united with the ſubſtance or principle at the head 


of any column, will form the compound deſcribed in the ſquare, common to 


6 X i . . > 
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3885 Vital air. |Azotic air. laflammabie ir. Baus of fixed ar. Solchur. x 
Simple Principles. 
| Vital air: 3 E — 8 
| | | | 
[Specific gravity 1,36. | | | 
{ Azotic air. Atmol. air by mixture. | | = 
n | Nitrous air by combin. | 
| Nitrous acid. | 
{ Specific gravity 1,19. {Acriform. 
Aqueous ſolution. 
loflammable air, Water? Mixture, | 3 . ts . 
Sp. gr. 1000. Volatile alkali. 
- Aeriform ſp. gr. 0,73. 
5 Specific gravity o, og. Aqueous ſol. : 
5:9) Ws fol. 
| Baſis of fixed air. {Aerial acid, or fixed arr. Qu. | [Heavy ind am. air. 3 | | TY 
Pure charcoal ? TAacriform ſp. gr. 1, 84. f Ardent ſpirit ? | 
Aqueous ſolution. | | 
1 Spirituous ſolution. | | . 
1 : | 
Sulphur. Vitriolic air. Sp. gr. 1,88 Cu- # ER. 1 
Aqueous ſolution, or- Aeriforw. | 
| fulph. acid. | {Aqueous ſol. | 
i Vitriolic acid. N : Spirituous ſol, | ö 
Aqueous cryſtallized. 1 | 
By 2 liquid. I ; | | 
- Phoſphorus. Pb-ſphoreous acid ? . E bojpboric ar? is 
| Phoſphoric acid. | | Q 
Dry or glacial. 
' Aqueous ſolution. | 
d ME ſolution ? | 
Veg. alkali. | Qu, 7 l Qu. . 55 Qu. 
. Solid. l | 
Aqueous ſolution. . 
Spirituous ſdlution. ö 
| Min. Alkali. D. . A Qu. 
7 } Solid. | | 2 | 
- JAqueous ſolution. 
Spirituous ſolution. 2 Po ; 1 


The earths. — _-_ * * — 
Solid. A. Q 
| | 
| | | 
Metals. : 7". | Plumbagos. Ores. 8 
* * In 229 Qu. other compounds; | 
| | | 
| 
: Baſes of acids, not hi- Acids, with one or more Ou. EY ; u. 5 | 8 IF 
therto exhibited in baſes, and different W . Qu ; Qu Qu 
ſeparate ſtate, proportions of vital 
air. | 
1 5 | | ! | | 


have not been hitherto decompoſed. 


9 er alkali, Miceral alkali. © [The earths. Metals. 
. 
| . : ; W Ny 
| 8 - 
[ 
t 
' | 
— — an aw 
| 
| 
| | 
| ö 
| 
| [ 
} 
1 
ö 
Hepar. ws 5 * 8 - 
| 
| Hepar, Mixture. 25 15 
| . 
2 
Hepar, res Aqueous combination Aqueous combination and|Glals. NE 
8 and in the dry way in the dry way glaſs. | 
1 glaſs. a 
ws 4 
Ores. Qu. direct. - [Qu. Jire&. No direct combination. | 
a ; Indire& combination by Indirect as with vegetable Indirect as with veg. 
precipitation. I alkali. alk. ? 
But not unleſs calcined 7 | "1 | 
7 1 Is 2 5 3 DE 
Q Qu. JU . Qu. 


1076 


TABLE II. Compounds confifling in general of 


Veget. alkali. 


Mineral alkali. 


Volatile alkali. 


Vitriolic acid, 


Sulphureous acid 


Sp. gr. about 2,0. 

Forms an adheſive paſte 
with water, but is not 
ſoluble in leſs than 


Inſol. in ar. ſp. ? 
Lafufible, but contracts and 


7,0c0 times its weight. | 


la the dry way glaſs ? 


Deliqueſcent. Deliqueſcent. Aeriform. Aeriform ? Aeriform, but conden.| 
Aqueous ſolution. Soluble in water. Soluble in water. Aqueous, cryſtallizable. | fible by extreme cold. 
Spirituous ſolution. in ar. ſp. in ar. ſp. Sp. gr. 2,125 at moſt. Aqueous ſolution, 
Component Parts. Sp. gr. 2,00, Kirwan's| - 
dard. 
Siliceous earth. With water. Waun water. No direct union. No direct union, No direct union. 
Pure white powder taſte -L. iquor of flints. Liquor of flints. 
leſs. Deliqueſcent ? Deliqueſcent ? | 
Sp. gr. 2,6. | 
Infoluble in water or In the dry way glaſs. In the dry way glaſs. 
ardent ſpirit. 
lofuſible ? 
Caicareous earth. With water ? As the veg. alk. ? Qu. ? 2 gypſum, or Combination. 
White powder. | plaiſter. - | Saline? or becoming ſo 
Sp. gr. 2,3- In the dry way glafs. Cryſtalliz. permanent. | by expoſure to the air 
Cauſtic taſte. & Sp. gr. about 2,3, 
Heats with water, and Soluble in 500 parts of 
difloives in 680 times water. 
its weight. 32 parts earth. 
Acts flightly on ard. ſpi. 47 acid? 
Iafuſible. at water? 
Argillaceous earth. With water no action? [As the veg. alk. ? Qu. ? Alum. Combination ? 
White powder taſteleſs. . | Perm. cryſt.if alk. be pre- 


Soluble in 18 p. water. 
18 parts earth. 

30 acid? 

52 water? 


ſent, and acid in exceſs. 


If the exceſs of acid be ſat.| 
with alk. the earthy 


Acriform, pungent ſme! 
and taſte. 

Soluble in water. 

in ard. fp. 


hardens by heat. i faltbecomesalmoſt inf. 
Magneſian earth. With water ? As the veg. alk.? Qu. ? Epſom ſalt. Combination. 
White powder. | Bitter effloreſcent cryſt, Saline? 
Sp. gr. 2, 23. In the dry way ? $ Soluble in 1 p. water. 
Not more ſoluble in wa- 20 earth. 
ter or ard. ſp. than 35 acid? 
argil. earth. 45 water ? 
Inſuſible. a N | 
— r 
Ponderous earth Wich water? As the veg. alk. ? Qu. ? Ponderous ſpar. Combination ? ? 
White powder, cauſtic h Permanent cryſtals. 
taſte. In the dry way ? „Sp. gr. 4447. : 
Sp. gr. 4,00? Inſoluble in water or ar. 
luble in goo times its ſp. 
weight of water. 84 earth, 
infuſible. | 16 acid 
o water? 
eg. alkali. — [Mixture. Mixture, Vitriolated tartar. Stahl's ſulphureous falt. 
White, concrete, deli- Small permanent cryſtals. |Cryſtals permanent. 
queſcent, cauſtic taſte. | 2 Soluble in 16 p. water. Pungent taſte. 
Very ſoluble in water, ; | 53 alkali, Soluble in leſs water than 
in ar. fp. 4 41 acid? vitriolated- tartar, into 
6 water? which' it becomes chan- 
| ged by expoſure to the 
air. 
Mineral alkali. Mixture, Mixture. Glauber's ſalt. Saline combination, re- 
White, concrete, delique- ; Large eMoreſcent cryſt, | ſembling Stahl's ſul- 
ſcent, cauſtic taſte. [Soluble in 3 p. water. phur. ſalt? 
Very ſoluble in water. 16 alkali? + | 
Sol. in ar. ſp. 26 acid? 
58 water? 
Volatile alkali. Mixture. Mixture, __ Vitriolic ammoniac. Saline combination: 


Permanent cryſtals. 
{Soluble in 2 p. water, 
86 alkali?? 

31 acid? 

13 water? 


by heat? 


Volatile or decompoſable 


— 8 


| 


more than two Principles. 1077 
Nitrous acid. Marine acid. pores marine acid. Nitro-muriatic acid. Phoſphoric acid. Aerial acid, or fixed air. 
en aeriform. | [acriform. Dry, deliqueſcent. Acriform, = 
Aqueous ſp. gr. 1, 580. aqueous ſp.gr. 1, 195|Aqueous ſolution. {Aqueous ſolution. Aqueous ſolution, 

Kirwan's ſtand. Kirwan's ſtand. ſp.gr.1,5. ; p 
lAeriform with exceſs of . | | 

azotic air, that is co- 

loured nitrous acid. CE : | 
or with maximum of | 
azOtic air, Viz. nit. air. | 2 _ „ 
To direct union. . No direct union. No direct union. No direct union in the No direct union. 


No dire union. 


humid way; but it cor- 
rodes glaſs with heat. 


In the dry way glaſſy o 
glacial acid, taſteleſs, 
and not deliqueſtent? 


Nitrated lime. _ 

{Deiiqueſcent cryſtals. 

Sol. in 2 p. water, and 
in 7-Iicthp. ar. ſp. 

32 earth. 

43 acid. 

25 water ? 


Muriated lime. 


Saline combination? 


Pbofphorated lime, or Chalk. ſpar. 


Inſoluble, infuſible. 


Nitrated clay. 
Small deliqueſcent cry- 
| tals, ftyptie taſte. 


Small deliqueſcent ſtyptic 
cryſtals. 


cial acid by ſtrong fu. 
fion ? 


In the humid way. 
Qu. ? 


Deli earth of bones. 
Sol. ” = o Long and Scarcely ſoluble in water, 5 5 earth. 

in 7-roth p. ar. ſp. unleſs by exceſs of}34 fixed air. 
40 earth ? SY acid. 11 water. 5 
34 acid? 6 | 
26 water ? ? 
Muriated clay. Saline Combination? In the dry way the gla- Lac lunæ? 


Nitrated magneſia. 


Deliqueſcent cryſt. acrid|Deliqueſcent ? cryſtals ? 


and bitter, 

| 
in ar. ſp. 

27 earth. 

43 acid. 

30 water ? 


Very ſoluble in water and Very fol. in water, and 


Muriated mag. 
bitter acrid. 


in ardent ſpirit. 
41 earth. 
34 acid. 
2; water. 


1 


Saline combination ? 


| 


Not ſoluble in ar. ſp. 
| 


Nitrated p. earth. 


Muriated p. earth. 

Permanent cryſtals. 

Moderately foluble in 
water ? 

Inſol. in ar. fp. ? 


Saline combination? 


Saline compound. 
Soluble in exceſs of acid, 
cryſtalliz. 


Acrated magneſia. 


Efflore ſcent cryſt. nearly 
taſte leſs. 
luble in 40 p. water. 
Inſcluble in ar. ſp. ? 
50 earth. 


25 acid air. 


25 water. 


Terated pond. carths 


78 earth. 
20 acid. 
2 vitriolated barytes. 


Iyfoluble native cryſtals. 


Of difficult ſolubility. 
Deliqueſcent ? 
Nitre. oe 
Permanent cryſtals, ſolu- 
in 50 p. af, ſp. 
122 alkali. 


6 3 acid. 


s water. 


ble matter. 


ble in 7 1 DM and Permanent cryſtals. 


Detonates with combuſti- 


Muriated veg. alkali, or 
ſalt of Sylvius. 


Sol. in 3 p. water and in 
48 p. ar. ſp. 
62 alkali. . 
J . 
6 water. 


Aerated ſalt. 
Perm. eryſt. ſilvery bril. 
Soluble in water. 
in ſpirit? 
Comp. ſaid to differ from 


exceſs of vital air. 


more ſtrongly than nit. 


ſalt of Sylv. only in the 


Detonates with combuſt. 


INitre and falt of Sylvius? Very ſoluble fſalts, diſh- 
Or a triple ſalt?? 


cultly cryſtal. 


+ 


Mild alkali. 

Permanent cryſtals if ſa- 
turated. 

Very ſoluble in water, 

Iaſoluble in ar. ſp.? 

48 alkali, * 

20 acid. 

32 water. 


Rhombic nitre. 


Common fea ſalt. 


Ae rated ſalt. 9 


Rhombic nitre and com. Soluble ſalt. 


Mild alkali. 


Cryſtals; deliqueſcent ? 

Sol. in t p. water, and 
in i p. ar. ſp. 

12 alkali ? 

Ko acid? 

8 water? 


Products. 


Perm. cryſt. not brittle. 


Decompefed by heat with|Svblimes entire in mode- 


exploſion. 


rate heat. 


Sol. in 6 p. water, and in Common marine acid. 


12 ar. ſp. Water? 
40 alkali. Azotic air. 
52 acid. 

8 water. 


Or two diſtinct ſalts?? 


with exceſs of alkali; 
but diſpoſed to fly off 
in evaporation. 


Sli liqueſ. cryſt. Permanent cryſtals. Very deliqueſcent. Cryſtallizable with ex-!Eforeſcent cryſtals, 

i p. een Soluble in 8 p water, TTY Or triple ſalt ? ? els of alkali, - 120 alkali. | 
and in 13 p. ar. ſp. |Infol. in ar. ſp. Effloreicent. 16 acid. 

50 alkali. 42 alkali, 64 water. 

28 acid ? 52 acid. 

22 water? 6 water. 

Detonates with combuſt. : | 

Nitrous ammoniac. Sal. ammoniac. {Decompoſition of the alk. Partial decompoſ.? andjSoluble ſalt, cry alliz. Mile vol. atkak. 


43 alkali ? 


45 acid? 


If the exceſs be the min. 
alk. it is the micro- 
| coſmic ſalt. 


12 water. 


Slightly efflareſcent eryſt. 


$ublimes by gentle heat. 


by 
— 5 
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Acid ot oraz. N o! fluor. Acetous acid IT 3 
|Permancnt cryſtals. JAeriform, | rave ot 85 r 
Sol. in 25 p- water, and in Aqueous ſolution. Aqueous. Aqueous ſolu n 8. 
: Component Paits oa we 1h Spirituous ? Aqueous aerated or radi- 2 
P * [Riſes with boiling water, cal, | 
4 | but not alone. | | 
Siliceous earth, In the dry way. Acriform ſolution, © Fo action; No action. an 2 
Glals opake and frothy. poſits earth when | 
| ' paſſed thro? water. | 
Humid way. | 
Diſſolves the earth preci- Humid way. | 
— from an alka- Solution; eryſtallisable. 
a ine ſolution. | | 
0 | 
. 
———ů — In the dry way. Natural compound, or ermanentcryſtals of ve- Icetated Time, alt of very .difficu 0 
Friable combination. fluor ſpar. ry difficult ſolubility. E manent cryſtals. ſolution. | 
; | - ot ſoluble in ar. ſp. i : 
eee way. Gelatinous ſolution, | | [236 earth. in ar. ſp Tartarized lime. 
Solution. Regenerated fluor. 53 acid. 
6 water. | | 
| Mere diſtillation deſtroys | 
the acid. 
= oe . 1 ] 3 = | 
Argillaceous earth, In the dry way. Adheſive gelatinous fo-|Priſmatic lt of difficult alli-Aſtringent ſolution, } 
. Hard gray maſs, lution. compolable by alkalis. | zation. - No — but a clear 
: . ; m-l; fs by eva- 
6 mid 4 bz 8 gy es as 
y trituration combina- water, but not deliaueſ-! 
4 tion of difficult ſolubi- | cent. 8 | 
| lity. | SY 
3, ; ; | i f 
Magnefian earth. In the dry way. Saline compound not ſo-|\Gummy ſaline Jelig = : 7 — N : 
; Combination. luble in water but by| cent maſs. — "8 n pens” e with 
| exceſs of acid. ; Soluble in ar. ſp gives rage : 1 151 acid ay 
Humid way. Cryſtals ſoluble in arden „ 
Irregular cryſtals. ſpirit. lation. | 
Ardent ſpirit deprives |Not decompoſed by heat, i 
them of their acid. nor by any known 
{ acid. | | | | 
Ponderous earth, 2 . Scarcely ſolubte : Det ueſcent ſalt; | — 
| hy [Salt in powder. hd : W- | \ 
| | 
| | | 
— By fuſion. Gelatinous ſolution, {Deliqueſcent bitter cry Acetated veg. alkali. Cryſtals of tartar. 
| Maſs of a glaſſy appear- By evaporation foliated. | tals, very ſoluble in|Vulg. foliated tartar. Soludle in 48 p. water? 
ance. water. Deliqueſcent. : 23 alkali. : | 
By ſolution. bh Qu. In ardent ſpirit? r ardent ſpirit. 77 acid, or which 34 are 
ryſtallizable ſalt. N alkali. in exeeſs. 9 
| 1 acid. Soluble tartar. 
| 9 water. Sol. in 5 p. water? 
Mere diſtillation deſtroys 23 alkali. 
, | "BY be Rnd I | its acid. „) 
[Mineral alkali. Common borax. Gelatinous ſolution. (Permanent bitter cryſtals Acetated min. alkali. Rochelle ſalt. 
Permanent cryſtals, with By evaporation foliated, | ſoluble in about 5 parts Permanent cryſtals. : Cryſtals flightly efflor. 
1 exceſs of alkali water ? p Soluble in ardent ſpirit. This combination has al- 
{Soluble in 18 p. water. Q. Ard, ſpirit? h | fo a period of leſs ſo. 
17 alkali, of which 8 | : Ry wid ___ 
| 5 | acid, as happens wi 
| 3 Lo re the veg. alkali. | 
| 47 water. 7s | Y 
| i i lizable ſalt.|Gelatinous ſolution. = Cryttallized ſalt Saline ſolution, called|Tartarized ammoniac. | 
— — l Deliqueſcent yſis als. Permanent? ſpirit of Mindererus. Cryſtallized . 
Soluble in water and in Riſes by heat firſt pure Soluble in water. ; 
| ar. Ip. | alkali, then acid, then;Leſs ſoluble is the acid 
Fufible and totally eva- neutral ſublimation. de in a determinate 
pot able. | exceſs. 
f | | EN 3 | 3 3 


FR —_— — 


general of mare than two Principles, 


id of galls. © 


aſoluble in ar. ſpirit. 


—__G_O__©w@O«——©lw__———_—_—____—_—___ 
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g 


. 


ee ? 


| 


— RE Ia 7 5 Tied of benzoin. = 
CHIN * Cryſtallized. Len ryſtals. No cryſtals. {Concrete i 
Soluble in 2 parts water, [Soluble in 24 p. water, Soluble in water and in Aqueous fol. ſublimate. 
Aqueaus. 22 a | 
and in 24 p. ar. ſpirit, and in 4 p. ar. ſpirit. } ar. ſpirit, Spirituous ſol. Sol. in 500 p. water, in 
| alſo in ether and all oils. afew p. . . and 
in oils. 
ö . | 2 ö 
| por: Cum No aQion? ©- No action. No action. No action. [No action. 
| | : . 1 ö 
| ; 
| : 2 
| Eg | 
ine e round, Stufe tie -|CryſtallizeT falt, Cones of ſparing ſolu- 
* dannn. 46 e a wh N tion. Soluble in boiling water. ility, 
48 acid. Inſoluble in ar. amt Inſoluble in ar. ſpirit, | 
6 water. ? 
Decompoſed by fire, but 
by n2 acid yet known. 
| _ 
5 ; ; 
Compound ? {Yellow attringent mals. Q-  * {Saltof difficult ſolution: Salt of difficult ſolution. Aſtringent ſalt. | 
ö | Not cryſtallizable. | | 
44 earth. | 
| 56 acid and water, 
1 , / 
f — —— ES Rec 0 * 
-\Compound? ite ſaline powder. |S Fr ser auß | iqueſcent falt. Crxftall. falt. | 
Compound i 2 8 powder. amp alt. | | of difficult fo Deliq Talt Eafily ſoluble in water. 
65 acid and water, | Ia ardent ſpirit ? 
; 
4 | 
Compound 7 Compound of difficult |Soluble alt Salt of difficult folunon. [Cryftall. faſt, very ſpar- W 
ſolubility. ingly ſoluble. 
Cryſtalliz. with exceſs 
of acid. 
| 
| 8 ? 
Cryſtallizable and foluble Compound "of drfficult|Salt. * [Deliqueſcent ſalt. Deliqueſcent ſalt. Deliqueſcent teather-like 
compound. cryſtallization, unleſs cryſtals. 
one of the two princi- 
| ples be in exceſs. = 
— {Soluble in water and in | 
c ardent {pirit, | 
| f the acid be in a deter- 
| minate exceſs, it forms | 
1 | ſalt of ſorrel. TH RR | 
| wav — and foludle Salt of Tparing \dfubitity. [Sal Salt. 8 Deliqueſcent . Etfloreſcent cr yſtals. 
compound. r iz. 
1 Inſoluble in ar. ſpirit. 
{ 
| | } 
| | 
| F 
]Saline compound ? * [Cryſtatli za * falt. 8 1 ——"TTDeliqueſcent ſalt. wall deltauefcent cryf- 
i Ve ery ſoluble in water, Lis tals. oy en 


s 


£ : | | 5 | | ; 4 wum 
1080 TABLE H. CONTINUED. Compounds conſiſting in 
RMD Empyreumatic "acid of Empyreumatic acid of Rd of camphor. Acid of milk. acid of ſugar of milk,” 
wood. | ſugar, &c. a hve Yi utter cryſtals. Aqueous fotution,” - —+{White-powder,..... 
[Aqueous ſolution, Aqueous ſolution. | BE) Not cryſtallizable, Sol. in 80 p. water. 
1 | 7 Spirituous ſolution. | TH IN T Cryſtallizable. 
Component Parts. N luflammable. 
== 
Siliceous earth, | No action. [No action. | INo action. No action. No action. er 
Calcareous earth. Saline compound. oluble ſalt. Qu. F Deliqueicent ſalt, mia — 
| Not oryſtallizable, 
| * - 

1 , ; V3 — _ 3 — 1 * ; 
Argillaceous earth. Qu. Gummy aftringent maſs. Qu. Deliqueſcent ſalt. Unſoluble combination. 
Magnefian carth. ine compound. Gummy maſs opake, and White pulverulent falt. |Cryſtall. falt. Inſoluble combination. 

| | hard when dry. Deliquef. 
| | 
[Ponderous carth. Saline compound. W 3 Deliquet. falt (ſotoluble combination 


» 


Deliqueſ. ſalt. 


{Soluble in ar. ſpirit. 


- [Cryſtalliz. ſalt, nearly 


inſol. in cold water, 
but ſol. in 8 p- boiling 
water. 8 


4 [Deliqueleent Tale | 


| ag in ar, ſpirit. 


Not cry 


Vegetable alkali. {Soluble ſalt. —[Crydalliz. Talt. Cryſtallized falt. 
Cryſtallizable ? difficult ſolution, 
| aſoluble in ar. ſpirit. 
| 
1 
{Mineral alkali, uble ſalt. Cryftalliz. ſalt. Cryttall. ſalt. 
Very ſoluble in water. 
Inſoluble in ar. ſpirit. 
{Volatile alkali. Soluble lalt 7 [Soluble Tale. 4 Cryſtall, falt. 


Cryftalliz. ſalt, nearly] 
infol. in cold water, 
but ſol. in 5p. boiling 
water. 


5 Deliquer, ſalt, 


[Salt with excels of acid! | 


** 


general of more than two Principles. 
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— CCC ors |; a Ra 
— | Aeriform, Liquid, fuming. | bladder. Aqueous. 1 | 
1 Aqueous. . oncrete z ſparingly ſo- ſoluble in 2 P- water, 
{ luble ; decompoſed by tupgſten, inſol. 
heat. N 
: was ; 75mg No action. 7 |No ation. No action. No action ?? 
PERS Corrodes glaſs ? , 
20 . 
D . 
| I 1 3 — 2 : r C 1 7 | 1 . | Artenical lakt 
Permanent cryſtals, bitter Combination aqueous. Permanent cryttals. Combination of ſparing] Qu N 
taſte. ” Teft liquor e pan | Ver ſoluble in water.  folubility.. Cryſtallis, = 
Soluble in $ p. water, x ſoluble in ar. ſp. | . 
— in or, fp Wen. — 
ts acid and water 1 acid or call. 
Combination difficultly|No direct a@tion,  [Aﬀtringent maſs. + . 22 Arlenical coagulum, — | 
e Nor indirect? ? Not cryſtalliz. . \ | 
| Earth. 
Acid. 
Alkali ? ? 
: | 
| 
Salt or aificultfolubility 7|Combinarion by a — Tum-Iike mr. [Qu. Arſenical coagulum. 
EMoreſcent ? weak action. Not cryſtallizable. 
Inſoluble in Ar. ſp. , 8 earth. 
acid and water. N 
| ö 
pry 5 
80 — — of a very Tmall/Qu. Qu. Qu. |Arſeaical falt. 
taſte. portion of the earth. I Of diffic. ſolub. ? 
Soluble in 4 p. water. | | ; 
oluble in ar. ſp. 
EX 2 | | 1 
Deliqueſcent cryſtals, Pure pruſſiated alkali. Permanent cryttalss. |Yellow ſolution. Qu. 5 Arſenical ſalts. | 
| Cryftallizable. Segner's ſalt. Not cryftallizable ? 2 Soluble in water. 
With exceſs of acid? nſoluble in ar. fp. | 5 — with exceſs 
[Common pruſſian alkali, | 
or lixivium ſanguinis ; Tungftenic combin. 
contains more or leſs Soluble with exceſs of 
of iron in combination, alkali. 
Foliated deliqueſ. eryſt. Cryſtallizable ſalt. Crytalliz. falt. r Qu. 05 f Teta neutral ral 
uble in —ç— water.. | Deliqueſcent ? ? —— Cry ſtals. | 
| | pes 
Tungftenic ? | 
Extremely Teliqueicent Saline compounds Coma, ſalt. Solution. 2 Qu. _ Arfenical ſalt. 
| | eryſtals, . Cryftallizable ? Sublimable without de- Alkali much. . lia. 
Riſes entire by diſtilla.| compoſ.? Acid little. 2 | 
tion; | ungtenic ſalt. | 
Without decompoſition ? ryſtals with . 
0 - Ik li. 


TABLE II. CON TI NBD .Gompayndconflingein. 


green flame; partly 
Habe to ruſt. 


vol. by ebul. ; cal, and 


corrohon. » 


Calx of Lead. 
Blue white metal ; ſoft ; 
- malleable; 


veſſels ; calcinable. 
lightly rofts. 
pecific gravity 11,3- 


8 the dry way combina- 
tion. 


fufible at}In the humid way corro- 
540 degrees; boils, the 
perhaps riſes in cloſe 


fion and ſoluti 


wil 


b 


; 


— 


; As the vegetable-alkali 2}Qu. 


Component Parts. : 
Calx of CO.. {No direct aGion, » As the vegetable alkali,” No Arc ation on the 5 ation onthe metal. No action? © | 
Yellow metal, but green Solution of — | : +0 metal. light action after previ- | : | 
by tranſmitted light, or} from acid ? Frecipitates from acid, ' ous. diſt:]}, of the acid]: f 
when fuſed; very mal- } and combines wich it. | from manganeſe. [| | 
| leable and tenacious ;|. | Fulminating gold. vir | 
; not.calcinable by fre | 1 by F. alkali.| | | 
does not ruſt. | | Soluble but weakly re-| | | 
* gravity 19,3. + | tained. | 
' | | | | 
os of Piatina. No direct adtion, No |; No direct action. Jo action? No action, | 
White metal malleable, Throws down a precipi- Preciphats a. — from F ; 
very difficult of fuſion, tate from acid, confiſt-| | acid. | [Precipitates from ack fi-[Precipitate from ale} | 
does not ruſt ; capable} ing firſt of a triple cryſ-] milar to che vegetable}. muriatic ſolution, 1 
of welding. tal. ſalt, and next of af alkali. F | | 
cific gravity 2240. calx. | . I 
24,0 | | 3 
| | | 3 
alx ot Silver. No dired action. No [No direct action, © [Catcination by doi 7 Þ 
hite metal, very mal-| | and ſparing ſolution. 1 
leable, ſcarcely calcin- Combination with the Small cryitals. | 
able by furnace, does ; calx precip. from ni- ! 
not ruſt; becomes black trous a. by lime water; | 
| from ſulphur. exhal. Cryſtalliz fulmin. filver. | | 
ecific gravity 10,5 | Reer dangerous. 
' 
(GET 15 2 2 =: Qu. Tation d e, Wos e eee 
[White metal, ſolid, W | W * E o By 
mall. when cooled be- | White calx. | 
 Jow—39? ; fluid in all A nd Cryſtals, vitriol of mer- 
higher temp. boils and | Hey | 
riſes without decomp. Both che calx and the eryſ. Li 
at bco® ;z cal. in a mod. i become yellow bywaſk. | | 1 
{ heat, and red. without | off the ac. with b. water. 1 
ad. by a greater heat. ; Turbith mineral. | | 
IEEE 1356. e 3 — ted: fi 22 — 
Alx of Ting. | 8 5 R's aconand ſe NT TT 
n Qu. W W | Ealx, A LSB 1 a= 1 Ty 
falleable, fufible at eid be concent. and hot. | * ; 
+4109; calcinable, does | Cryftals, by cooling. | f 
not ruſt, acidifiable. | 4 
pecific gravity 73» | | | 
vo Wb de +: > 4 3 
Ix of Copper. edin. in the dry way ? Ab the 2 alkalic Pparing Joludten by ide Selutſon in boilinggong)Qu. © == 
jReddifh, brown metal; aſſiſtaner of air and} cent. acid. mt 
hard; ſonorous mal- in the humid way a ſſiſted water Cryſtal. after dilution. 
leable ; 3 tenacious, fu- dy the air, ryſtals Sol. in 4 p. water. | 
fible by ſtrong heat, icht combination or ndiret combin, withj27 copper, 
burns with blueiſh precipitates. o acid ? 


Calx of Iron. _ 
Gray white metal ; hard; 


2 


elaſtic ; malleable ; te- 
| - naciousz very difficuli/ln the 80 way, calci- 
q of fuſion 5 becomes jg- | 
nited by blows; weld-| 
able; magnetic; calcin- 
able; veryliable to — 


by fuſion. 


nation and combin. 


I 


[Combin. with the calz]As the IFIT. 


Combination, 
| 


” Ds 


concentrated, but .in 
the cold if dilate, . 
Efor. cryſtals. ., 


25 iron. 


Solution with heat if 


acid ? ; 


4 (42 


— 2 


* 


ceedingly ſparing ſolu- 


tion of the metal. 


recipitates by f. alkali. 


No action. 


Precipitates by f. alkali. 
Sol, but . retained. 


| 


| 


. 
/ 
i 
i 
| 


Cryſtals. deliqueſ. | 


ofution with 5583 with TE 
cence. cence. 


2083 


Cryſtals, detiqueſ. 


Aerial acid or fixed air. 


In the dry way by fufion 
purple combination. 
ln the humid way no ac- 


Containing marine acid} tion on the metal. 


No action. 
n combination 2 


＋ J 


greater 5 


bith mineral. 


ff heat be employed the 
quantity taken up is 
and water 
throws down a yellow! 
calx, reſembling . 


— 4 — 


cor. ſub. or calomel, as 


or leſs calcined. 


2 
— 


n 


trous ſolution, and falls 
down in the form of Sparingly ſoluble in wa- 


the mercury was more 


Corroſive ſubli mate. 


ter, and in ar. ſp. 


oluble, but weakly re- : | only? educes and precipitates 
tained. es ; 1 8 from acid ſol. 
| 5 f 5 6&0 | 
- | 
1 — reer *RiSclacion very dark yellow|No direct action. No action. 
5 | muriatic acid. or brown red. Qu. indirect. 
N Cryſtals, red, very ſpa-· Reduction and precipita- 6 
ö ringly ſoluble. tion from acid ? | 
: 4 
| | 
. , 
Rag folution. 25 Very ſparing tolution 2? [Solution and precipitation Solution and precipitation No dire action. No action— 2 
Cryſtals. Lunar nitre, or I of luna cornea. of luna cornea. Acts on me calx or pre- Indirect comb. boa Reet 
lunar cauſtic, when Precip. from nitrous acid. | | cipitate ? . | 
fuſed. una cornea ! 
{Soluble in water and 18 uſible. | : | 
2 ar. ſp. Soluble in about o p. | | * 
Extricat ion and d ecompo- boiling water, : | 
fition of the acid by 
s heat. 508 a . — — — _ — | r 
Rapid ſolution. Ds direct aon. [Solution. Solution and-precip. ? No Acton. No direckt action. 
Cryſtals. Mercurial nitre. Takes it from the ni-{Cryſtals. Corroſ. ſublimate? Precipitation from nitr. 


acid. 


: 


1 


Indire& comb. b 
F 


7 YU. 7483 


cipitated. 
No cryſtals. 
Production of 
| alkali. 


mw 


cry rapid ſolution 4 moſt 
part calcined and pre- 


volatile 


— —_ 


Solution. 
Permanent cryſtals. 


| 


Becomes ſolid with water. 


cence. 

Permanent cryſtals. ' 
Iadirect comb. by diſtill- 
ing amalgam with cor 
roſive ſub. 

Liquor of Libavius. 


—— without elioryes fol ution. 


Dean of W Hamil 


The phenomena differ 
much according to the 
proportion and concen- 

tration of the acids, 
and the quantities of 
metal added at a time. 


and ſlight ſolubility of 
the calx. 


No direct action. | 
Indire& comb, by preci- 
pitation. 


* 
3 
- 


Solution in concent. and 


OY 
. E YETI OOEoS wn, a+ 
* 


Compound depoſited 
the addition of water. 
iderite. 


Alſo ind irect comb. by 


Rapid on — calx Solutions | Solution, fig action on the metal. No direct action ? ; 
falls down. boiling acid. . Alliſted by the air ? _ |Indire& comb. by preci-| 
ryſtals, by flow evap. Cryſtals. pita tien . 
luble in 4 p. water? mack f £ And folut. ? 5 | 
And in 4'p- ar. fp. 1 : | 
| | b 
Calcination, if — en pre) partial Qu. (Qu ' — corroſion. No direct action. 
trated. ſolution. {Precipitation from nitrous} Indirect comb. by e 6 
Solution, if more dilute. Cryſtals. : 8 acid ? pitation, 
Cryſtals, Hlndire& combination. And from ſugar of lead. And ſolut. 
Corneous lead. ; 
j Inſol. in water? 1 . | | 
: I 
rr — RT FG Sick + _— — — — - - = - 
{Solution | |Solarion: | Solution. © Solution, ©. Solution! with err e Solution. * . 
Depoſition of calx. | [Magan: and Ru 2 5 f cence. Separates in the form o 
No cryſtals. I cryſtals, Cryftalliz. or magma? | an ochreous til m. 


en T?s 


6 


— 


4 5 


i ol Tia. Sparingly combinable in| 
8 * * eee e hams 


55 . 
17 | 


— 


Indirect 2 


Precipitates by alk. di 
ſolved, ' 


| 
| 4 ö 
| Y 2 N 
Gaz of Gold. No action either a7 AST the metal. | © |Nodire@aftionon metal. Ne Aion on the metal. 
| humid : Solution of precip. 
1 280 Nor indirect? Precipitate diſſolved. Metallic pore comp from | 
l | Colour of the metal ſaid] | ' ſolution, 
WH | to be changed by fuſion. . 
| Precipitates by alkalis 
| | I. 
4 
7H —_ —dſ ö — — 
jCalx of Flatina. No action. Qu. c TINO on the metal. |No * action on me- No action on the metal. 


Solution of precip. ? 


Aer Silver. Fo 1 pen ＋ 


Ix 0 ry. No direct actiou on the 

- | - metal either dry or 

' humid. 

Saturated borax throws 

down a yellow com- 
pound from nitrated| 
mercury. 


White 22 


Solution of precipitate. 


Partial ſolution of preci- 


ryſtals. 


No action on the metal. holes of precipitate. No action on the metal. 


Precipitates by alk. diſ- 


[Solution of precip. 


Gelatinous 
precipitate. 


ſolution of|Cryſtaliiz. 


Calces and alſo precipi- 
tates ny a 


| |Shining cryſtals, 


: ſolved with heat, c 1 
tate. 
P. J | tallizable. 5 HE. 
Nee 1 ofprecipitat. © No action on the metal. [Imperie& ee 
l min Cryſtals ? or Ethiops. 
Indire& combination. 


r 2 pop from nitrous 
ol, 
Qther indirect combina- 


tions. 


not cryſtalliz. 


28 action ? 


No action on the metal. Solution of precipitate. ED folut. of the metal, No aQtion on the metal. 


Weak action by heat in 
the humid way. 
Saturated borax precipi- 


of copper. The com- 


molt inſoluble. 


tates all acid ſolutions} 


pound is green, and al- 


ombination by fuſion. Solution. 


With more calx. | 
Common Verdigriſe, 
* 


Precipitates and calces by 
deflagrat on are ſolu-| 
5 ble. 
Cryſtals. 
1 Salt of Tin. 5 
Solution of the metal by Sol. with vital ar. [Little action on the me- 
long digeſtion, © — |Cryſtals of Verdigriſe. tal, 
Cryſtalliz. As on the calces. 


marine ſolutions. 
. [Blue cryſtals, or 
Brunſwick green. 


Caix of Lead. Fine greenith Glaſs dy 
| fuſion of 1 p. acid and 
2 p. minium. 


No humid action, but 
borax throws down this 
metal from acids. 


Solution of the calr. {No action of the meta). (Solution cli. 
$ 


Sweetiſh taſte. 


lodiret combin. wee 


t taſte, 


No cryſtals, but a powder Solution of precip. Sugar of lead. 
depoſ. by evapor. Cryſtalliz. 
Wich more calx. 

Ceruſe. 


trous or marine acid. 
lution of calces ? ? 


Tecipitation from ni-| 


1 companngt by fa 


with water; cryſtalliz. 


Borax. precipitates thi 
metal from acids, and 
its acid diſſolves th 


=: 


trong action on the me- 


tal, and alſo its calces. tal. 


1 coloured ſolution No cryſtals, 


but Solution of precip. 
maſs by evapor. 


— Ca" n Me 6— ed — 


Cryſtalliz. 


Slight action on the me- N action on cer me- 


lution of the metal. 


* 


Indirect combination by] 
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Acid of Tartar, Empyreumatic. 


X CID OF TARTAR, EMPYREUMATIC. By the diſtillation of cream 

of tartar, an aqueous acid is afforded, which has been called ſpirit of 

| rartar. It has a very pungent ſmell, and cannot eaſily be rectified-a ſecond time 

on account of the ſudden production of. elaſtic fluid, which burſts the veſſels. 

Its combinations have been little inquired into, It forms with the fixed alkalis 
cryſtallizable ſalts, which are ſoluble in cold water. 8 


| | Charcoal. ghz 20 


CHARCOAL. I. The firſt analytical experiments in proof of the decompo- 
fition of fixed air were made by Mr. Tennant, and are inſerted in the eighty-firſt 
volume of the Philoſophical Tranſactions. He applied phoſphorus to red hot 
marble, and obtained charcoal, phoſphoric acid, and lime. Dr. Pearſon, in 
Part II. of the Tranſactions for 1792, makes ſome judicious obſervations on the 
action of the affinities in this experiment, which led ſeveral chemiſts to ſuſpect, 
that the ſmall quantity of charcoal might have pre- exiſted in the phoſphorus, 
which is in fact obtained by diſtillation with that ſubſtance. And for this reaſon 
he made experiments, by heating phoſphorus in contact with other ſubſtances. 
The mild foſſil alkali, cleared of its water of cryſtallization by previous heat- 


ing, was in the quantity of eight hundred grains preſſed down upon two 


hundred grains of tranſparent phoſphorus, in a thick white glaſs tube, about 
one inch in diameter, and three feet and a half long, coated at the part con- 
taining the alkali. Heat ſufficient to ſoften the tube was then applied to the 
coated part, and in this ſtare the end containing the phoſphorus. was gradually 
drawn over the fire and kept ignited for twenty minutes. By the ſublimation of 
the phoſphorus, and its contact with the ignited ſalt, part of the carbonic acid, or 
fixed air, was decompoled and deprived of its vital air, leaving charcoal, its other 
component part, behind, Of this, by ſolution and filtration, he obtained 32, 4 
grains, which he examined by conibuſtion, by deflagration with nitre, by 
reduction of lead, and by the diſtillation of phoſphorus from its acid. It was 
indubitably charcoal. Very ſatisfactory examinations were alſo made by the 
Doctor of every. one of the other produdis and reſidues, which [hewed that the 
carbonic acid had been truly decompoſed. _ | | 
Similar experiments were made by the application of phoſphorus to mild 
vegetable alkali, and alſo to the calcareous, ponderous, magneſian, and ar- 
_ gillaceous earths. The Doctor does not give the detail of the reſults, or 
Indeed ſpeak with preciſion +of the quantities of the products; but he thinks 
the concluſion may be admitted, that the carbonic acid, combined with any of 
theſe ſubſtances, will be decompoſed at a due degree of heat, He could not 
decompoſe it with the volatile alkali ; neither in fact could this be expected, from 
the known circumſtance, that charcoal itſelf ſeparates the phoſphoric acid from 
that body. | 7 Rs | „ 
| | 7 A | Phoſphorus 
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Phoſphorus applied in Pr. Pearſon „ ethoh t to qui Eline afforded no chay- 
coal, but an hepatic compound, exploſive by à gentlè heat, Which etnitted bub 
dles of phoſphoric air when thrown into cold water, and theſe exploded as uſual 
when they arrived in contact with the air-of the atmoſphere. Neither did cauſtic 
alkali afford charcoal, except a minute My ariſing from the carbonic acid, 
of which that alk nnot be totally cl The vnriolic and marine com- 
binations with the fixed alkalis did nor Sr any charcoal. 

5 The abſorptio of elaſtic fluids, ſlightly mentioned under the Article CHAR- 

At, is 4 + fact my difficolt to be-accounted for. The fluids ſeem to be 
900 bn dene, and 90 Lcbalbmed. Does the chdrcoat Ablorb that heat which, 
before Laaer the elaſtic ſtate ? 

his Uiſcovery, firſt made by the Abbe Forttaita, was afterwards purſued and 
Etterided by et Ne other eminent chemiſts. The Count Morozzo, in the Jour- 
nal de Phyſique for April 17 Sz, relates 4 feries of experiments made to aſcer- 
tain the quantities of air thus abſorbed by equal volumes of charcoal paſſed into- 
a tube containing the elaſtic fluid over mercury. The ignited coal was plunged. 
into the mercury, and aroſe into the tube, of which the length above the mer- 
. was 12 inches. The abſorptions are expreſſed in inches and 1 — 
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III. Mr. Lowitz and after him other chemifſts Rave rr 4 remarka- 
ble property in charcoal, by which it purifies various mucilaginous faline and 
other bodies. This is ampl ſhewn under the article Vivzc ar. The follow- 
ing general paper is extracted, with very little abridgment, from the fecond 
volume of the Engliſh Tranſlation of Crell's Journal. © 
1. Common vinegar when boiled in a matraſs with charcoal powder becomes 
perfectly limpid. 2. Terra foliata tartari could never be rendered white with 
this colourleſs vinegar; but, to effect this, vinegar that has been previouſly diſtilled 
muſt be uſed. 3. When honey diluted with water is boiled with charcoal 
powder, a very unpleaſant ſmell is produced. 4. When the neceſſary quantity 
of charcoal powder is added to hydromel, the liquor runs through the filter as 
clear as water. 5. The refiduous charcoal powder, when lixiviated with a la 
quantity of water, renders the water of a ſemi-pellucid black colour. 6. If this 
black water be evaporated, the black matter will be depoſited on the ſides of the 
veſſel in the form of a very ſoft and unctuous powder. 7. An ounce of gum 

arabic boiled with 3o4bs. of charcoal powder and ſufficient water, was entirely 
loft in the proceſs, either by decompoſition or abforprion, 8. Fluids which 
contain 
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. muclage, Siren, will not run clear through 
che filter without the addition of charcoal powder. 9. Beer, milk, and Ee 


10. Hen&e 


try, 


other utenſils may be. purified from long retained ſmells, , by 1170855 them out 


the addition of a ſufficient quantity of dry ſalt of tartar, which pee. 
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urine is taken away by mixing charcoal powder with it while boiling; and the 
reſiduum when lixiviated with water, affords a liquor as clear. as water, and 
which when evaporated to the point of cryſtallization was fluid enough to allow. 
the ſalts which it contained to ſhoot into beautiful white cryſtals of cubical and 
other forms. 30. Charcoal powder deprives pure alkali, when ſaturated with the 
colouring matter of Pruſſian blue, of its yellow colour. 31. Charcoal without 
the aſſiſtance of heat rendered a watery ſolution of liver of ſulphur colourleſs and 
1nodorous. On adding oil of vitriol to the ſolution, precipitation and the ſmell of 
hepatic air enſued after ſome hours had elapſed. 32. A ſolution of liver of ſulphur 
' deprived of its colour by charcoal when evaporated to dryneſs yielded a perfectly 
white ſaline reſiduum, which being laid upon burning charcoal entered into a 
red fuſion, without ſhewing any mark of ſulphur : and a ſolution of the ſame 
ſubſtance evaporated to dryneſs without charcoal, gave a blackiſh ſaline reſiduum, 
which upon being laid on heated charcoal broke out into a blue flame, and 
emitted a ſtrong ſulphureous ſmell. 33. When a ſmall quantity of a. balſam 
of ſulphur prepared with ſome eſſential oil, is diſſolved in highly rectified ſpirit 
of wine, and afterwards mixed with charcoal powder, the ſtnell of the effentiat 
oil alone remains. 34. Neither the watery nor ſpirituous ſolution of ſoap is. 
changed by treatment with charcoal. 35. Camphor and its odour are not in 
the leaſt altered by charcoal; yet when this laſt is added to a ſolution of unre- 
fined camphor in ſpirit of wine, it deprives the ſame of its yellow colour. 36. 
When a. ſufficient quantity of charcoal is added to a faturated ſolution of 
camphor in highly rectified ſpirit of wine, the camphor will ſhoot into plumous 
cryſtals, which, accordingly as the weather is warmer or colder, will alternately 
diſappear and re-appear. 37. On ſtrongly boiling cream of tartar and charcoal 
powder with water, the whole of the cream of tartar became cryſtallized in regu- 
lar, large, flat, tranſparent cryſtals, entirely different in their figure from the 
common cryſtals of this ſalt. 38. In the above-mentioned experiment tarta- 
riſed calcareous ſalt was alſo cryſtallized among the charcoal powder, in the form 
of roundiſh tranſparent polygons, of a remarkably beautiful golden colour. 
39. From four ounces of a very brown oily ſalt of amber well triturated with 
two pounds of fine charcoal powder, and put into a large retort, not quite a dram 
of ſalt of amber was collected, that was as white as ſnow and almoſt inodorous. 
This ſalt could not be converted into acid of ſugar. 40. Flowers of benzoin 
obtained by ſublimation are rendered uncommonly white and ſhining when 
treated with charcoal powder. Under this purifying treatment the oil of ben. 
zoin comes over as clear and colourleſs as water; but by length of time becomes 
yellow again. 41. Acid. of apples is entirely deſtroyed or decompoſed by 
digeſtion with charcoal, ſo that nothing remains but mere water, with a very 
little extractive matter of the nature of a neutral falt. 42. Honey when boiled 
with charcoal after the ſeparation of the charcoal powder recovers the brown 
colour which it loſt at firſt. 43. By trituration with charcoal powder bugs 
(cimices) were entirely deprived of their bad ſmell. 44. The ſtrength of ſpirits 
diſtilled from malt is increaſed by the mere addition of charcoal. 45. This 
increaſe of ſtrength was aſcertained by comparative experiments of ſpecific 
gravity ; and of dephlegmation as well by ſalt of tartar as by diftillation. It ſeems 
to be in ſome meaſure doubtful, whether this proceſs might be advantageouſly. 
ſubſtituted inſtead of thoſe at preſent in uſe. Mr. Lowitz thinks it may, and 
relates various experiments with obſervations to that effect. He remarks that 
ardent ſpirit completely purified by charcoal has a fine ſmell, exactly ER 
that 
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that of peaches. - Does this fact bear any relation to the fire damp of coal mines 
which ſmells of peach- bloſſoms, and probably conſiſts of ſome modification of 
fixed and inflammable air? 46. Vinegar is not weakened by diſtillation with 
charcoal, but too large a quantity appears to decompoſe it, as is the caſe with 
ardent ſpirit in the like circumſtances. 47. The acid of wood obtained by diſ- 
tillation from lignum vitæ, or guaiacum, when diſtilled wich charcoal was very 
readily purified from the great quantity of empyreumatic oil which adheres to 
it: and a true glacial vinegar was obtained by concentrating it to a very high 
degree. 48. From two ounces of charcoal powder mixed with eight ounces of 
ſmoking fpirit of nitre, three ounces fix grains of {ſmoking acid, of a very beau- 
tiful dark green colour were obtained. 49. On pouring eight ounces more of 
freſh ſmoking ſpirit of nitre to the reſiduous charcoal powder, after it was 
become cold, a quantity of ignited ſparks ſuddenly appeared in the retort which 
broke in pieces, whilſt the charcoal took fire, but without detonation. 50. The 
experiment with eight ounces of ſmoking ſpirit of nitre and two ounces of char-, 
coal powder was again repeated in the ſame. way as No. 48. When the diſtil- 
lation was over, the reſiduous charcoal powder was ſomewhat ſhining in its upper 
part, but not much caked or agglutinated. In order to fee whether it had ſuf- 
tered any alteration from this firſt operation, Mr. Lowitz. ſubjected very ſmall 
quantities of it to the following trials: | | 
(a,) When thrown upon burning charcoab it did not produce the ſlighteſt 
detonation, nor did it give out any ſmell. | | 
(5) Applied to the tongue, it did not give out any ſaline taſte. | 
(c) From a diluted brown lixivium of acid of tartar it extracted all the colour 
in the courſe of five minutes without the aſſiſtance of heat; whence it appears 
that it had not yet loſt its dephlogiſticating power. 
d) The affuſion of ſmoking ſpirit of nitre upon it was followed by an extri- 
cation of heat, but not by inflammation, 51. This charcoal powder, which did 
not yet ſeem to have undergone the leaſt alteration, Mr. Lowitz put again into 
the retort ; he then mixed together the acid liquors (whole ſpecific gravity was 
1,325, and whoſe concentration amounted to twenty-nine degrees) obtained in 
the diſtillations No. 30 and No. 48, and poured them upon the charcoal. After 
this ſecond diſtillation to dryneſs, the ſpecific gravity of the obtained liquor was 
found to be 1,317, and its concentration twenty degrees. 52. After the third. 
diſtillation, the ſpecific gravity amounted only to 1,417, and the concentration 
to only fourteen degrees. The charcoal powder did not even. yet ſhew the 
leaſt ſigns of ſolubility. 53. As the diſtilled liquor was now become very weak, 
Mr. Lowitz employed in. the fourth diſtillation nine ounces of common nitrous 
acid, the ſpecific gravity of which was 1,258, and its concentration equal to- 
twenty-four degrees. At the end of the operation he found the ſpecific gravity 
of the diſtilled liquor to be 1,226. The reſiduous charcoal powder was now 
become very ſtrongly caked and full of cracks. 54. After the fifth diſtillation: 
he did not find any diiference in the ſpecific gravity of the acid. A. faline ſub- 
limate was contained in the neck of the retort. 55. After the fixth diſtillation, 
the acid whoſe ſpecific gravity. was ſtill 1,222 appeared of a yellow colour. 
The refiduum had now a ſhining black appearance, like pitch; on pouring 
upon it ſome of the diftilled liquor, a reddiſh-brown ſolution was obtained. 
56. After the ſeventh diſtillation the acid became ſtill yellower, and its ſpecific 
gravity was now reduced to 1,218. The reſiduum was now for the molt part 
ſoluble in water. 37. Charcoal thus reduced to the form of an TO is as 
̃ oluble 
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ſoluble in highly rectified ſpirit of wine as it is in water. 58. A ſuſficientiy 
diluted ſolution of this ſubſtance in water is entirely deprived of its colour and 
bitter taſte by freſh charcoal powder. 59. The watery ſolution of the extract of 
charcoal when thoroughly evaporated in a ſand bath, ſwells up at the laſt and 
becomes perfectly dry; but it ſoon attracts moiſture again by expoſure to the 
air. However, when left to the air for ſome months, it loſes this deliqueſcent 
property, and its humidity is gradually dried up. 60. Reſin of jalap was ren- 
dered extremely pure and colourleſs by repeated addition of charcoal to the 
ſpirituous ſolution, and ſubſequent diſtillation of the menſtruum. The loſs 
amounted to half the weight of the reſin. 61. Common reſin appeared to 
require fo much charcoal for its purification, that Mr. Loitz abandoned 
the attempt. 62, Ether which is tainted with a ſulphureous ſmell is not 
deprived of this fmell by charcoal powder. On the other band, water that 
has been impregnated as much as poſſible with ſuch kind of ether, immediately 
loſes this fmell when charcoal powder is mixed with it. 63. Charcoal powder 
has not the leaſt effect upon the ſtrong-ſmelling ſubſtance which is extricated 
during the diſtillation of ſuet and of olive oil. 64. Reſins and native balſams 
5 diſſolved in ſpirit of wine are deprived of their colour, but not of their peculiar 
ſmell, by charcoal powder. 65. The ſmell of diſtilled or eſſential oils is not 
at all affected by charcoal. 66. All empyreumatic oils, except oleum philoſo- 
phorum, are entirely deprived of their colour and ſmell by charcoal. 67. If as 
much charcoal be added to d:....cd waters as is ſufficient to deſtroy the ſmell, 
the water will always remain turbid; but when a larger quantity of charcoal 
powder is added, the water becomes perfectly clear and tranſparent. 68. Char- 
coal powder not only depri ves diſtilled waters of their ſmell, but alſo water im- 
pregnated with any fort of empyreumatic oil. 69. A watery infuſion of 
> , aſafcetida and a cold infuſion of Virginia ſnake-root and valerian were entirely 
deprived of their ſmell by charcoal powder. 70. Charcoal powder produces no 
effect when mixed with empyreumatic oils. 71. In like manner the effential 
oils ſuffer no loſs of ſmell from the admixture of charcoal powder. 72. The 
admixture of charcoal with a watery ſolution of opium deprives it of its peculiar 
ſmell... 73. Both white and red wine are rendered colourleſs by charcoal powder. 
74. Charcoal powder produces no change in the common eſſence of orange- peel. 
On the other hand it deprives effence of wormwood both of its colour and 
ſmell. 76. Both the ſpirituous and watery tinctures of ſaffron are in like man- 
ner completely deprived of their colour and ſmell. 77. The ſpirituous and 
' watery tinctures of red ſaunders, cochineal, and gum-lac, are alſo rendered quite 
colourleſs. 78. Charcoal powder completely ſeparates all the calcareous particles 
from lime water. 79. Water faturated with fixed air is very ſpeedily deprived 
of the ſame by charcoal powder. 80. If a little dry charcoal be introduced into 
| a bottle filled with inflammable air, on applying the flame of a candle to the 
4 | mouth of the bottle, an exploſion will be produced, which proves that it muſt have 
received ſome pure air from the charcoal powder. 81. Water impregnated with 
© hepatic air is freed from the ſame by means of charcoal powder. 82. Onions and 
_ garlick, after they have been well bruiſed or maſhed, are quickly deprived of their 
| has ſmell by mixture with charcoal powder. 83. Mr. Lowitz found that the 
coaly reſiduum after the preparation of dulcified fpirit of nitre; and alſo the coaly 
matter which remains behind after the diſtillation of 'Hoffman's anodyne liquor, 
are equally as proper for the dephlogiſticating proceſſes as charcoal itſelf. 
84. Mr. Lowitz obſerves, as a remarkable circumſtance, that he bas ſucceſsfully 
| MY | 2 h | employed 
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the thoroughly edulcorated coaly matter which e the diſ- 
tillation of Hoffman's liquor, before it has undergone calcination, to deprive 42 
lixivium of acid of tartar of its yellow colour. | 
The tranſlator of the papers of Mr. Lowitz, in the Engliſh Chemical Journal, 
adds the following remarks and information. in a note which, I have not at 
all abridged; - 
In the 4th No. of the Cheniical Annals for 1791, Mr. Lowitz has pointed out 
the principal circumſtances upon which, after an experience of four years, he has 
found the ſuccels of the dephlogiſticating proceſſes with charcoal to depend. To 
a want of information in theſe particulars are to be aſcribed the failure and dif- 
appointment complained of by many chemiſts who have repeated bis, experi- 
ments. The circumſtances fo neceſſary to the ſucceſs of theſe operations are 


reduced to two general heads; viz, 


I. The preparation and quality of the charcoal. 

II. The mode of employing che charcoal, according to the different nature of 
the ſubſtances to be operated upon. This: comprehends whatever relates to 

(a) Bringing the ſubſtances to be purified, to a ſtate proper for being acted 
upon by the charcoal. 

(6) Adding the charcoal i in due ꝓroportion. 

(c) Adding it at a proper time. ; 
$ — The ſeparation of the charcoal powder from the purified ſubſtances ; and 

7 The further treatment of the liquid ſubſtances after the ſeparation. of the 

charcoal powder. 
I. With regard to the preparation of the charcoal, it is abſolutely neceſſary to 
deprive it of all its oily matter by making it red- hot throughout its whole ſub- 
ſtance. Charcoal that has been badly burnt gives out its oily empyreumatic 
parts, and at the ſame time a brown colour, even to water, much more to ſaline 
leys when boiled therewith. No wonder then, that liquors which. are heated 
with ſuch imperfect charcoal, inſtead of being made colourleſs, ſhould even 
become browner than they would be without ſuch treatment. 

For the ſpace of nearly a year after he firſt diſcovered the purifying property 
of charcoal, Mr. Lowitz uſed to be guided, in the ſelection of what he wanted 
for the dephlogiſticating proceſſes, merely by outward appearance and lightneſs. 
But as in this uncertain mode of proceeding ſome badly burnt charcoal was- 
uſually picked out along with the good, his experiments ſometimes proved- 
abortive. He afterwards took the precaution of making the charcoal red-hot 
throughout; and fince that time ans for the laſt three years) he has always: 
accompliſhed his end. | 

1. The charcoal muſt be made quite red- bot in a furnace, and thofe pieces- 
which ceaſe to give out any ſmoke muſt be taken out with tongs, and be laid to- 
cool upon clean bricks. Leſt the larger lumps ſhould not have undergone a 
red heat throughout, and there ſhould ſtill remain a little phlogiſtic or empyreu- 
matic matter in the heart or middle of them, it will be proper to break them 
into ſmaller. pieces before they are taken out of the fire; for a ſingle lump of 
ſach imperfectly charred coal would counteract or deſtroy, if not altogether at 
leaſt in part, the dephlogiſticating effect of the reſt of the charcoal powder with 
which it ſhould chance to. be mixed. | 

2. In the next place, great care muſt be taken that during the cooling the 
charcoal do not come into contact with any greaſy, oily, or other inflammable 
body; for the ſmoke which would thus be produced, would be abſorbed 8. the 

charcoal, 
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charcoal, and render it unfit for the dephlogiſticating proceſſes. For the fame 
reaſon, the preſence of much ſmoke (in whatever way produced) in the Place 


where! the charcoal is prepared, would be highly prejudicial. 
3. As. ſoon as the charcoal is become cool, the aſhes which — to it 
muſt be carefully blown off with a pair of bellows; it muſt then be pounded 
and paſſed through a fine hair ſieve, and kept for uſe in clean earthen or * 
. veſſels, cloſely ſtopped, in order to keep out the air. | 4 
4. Much depends on the fineneſs of the charcoal powder; for the! fitter = © 
the greater number of acting furfaces are preſented to the ſubſtances to be 
operated upon, and conſequently a ſmaller quantity of the powder ſuffices. By 
an attention to this ace: a 2 deal of 3 and labour _ _ 
ſavec. 
5. The goodneſs of chancoal powder, thas: prepared, may "bes elle and 
quickly aſcertained by a ſmall trial, in the following manner: Put av: ounce of 
the moſt emꝑyreumatic and worſt kind of ardent ſpirits. into a phial, and add 
8 : thereto about a couple of drams of the powder ; then ſhake) the whole well 
together. If the charcoal powder is of a proper inn the api will 
immediately loſe their bad ſmell. 
Il. Reſpecting the mode of employing the charcoal, it is to be remarked that 
a given quantity of charcoal powder attracts only a limited quantity of inflam- 
. mable matter, after its ſaturation with which it becomes te of any 
further action. 

Hence, when any fubftance is to be dephlogilticated, it is better to add too 
much than too little charcoal powder; for in the firſt caſe the end will be ac- 
compliſhed, whilſt in the latter there will be only a n Ws. FTI N 
perhaps none at all. 5 . 

And yet too great an exceſs of charcoal moſt not be employed; for, not to 
mention that the proceſs i is thus rendered much more troubleſome, the ſubſtances 
that are operated upon are thereby in danger of being decompoſed.” Pp 

(a) All 1 ſolid 5 ies that are to be purified by charcoal (except Tak as admit 
of being treated in the dry way, by ſublimation) muſt be previouſſy brought 

into a fluid ſtate by diſſolution in their proper menſtrua, from which the un- 
diſſolved and groſſer parts mult be afterwards ſeparated by filtration. 
Nor is it enough that the ſubſtance to be purified be barely diſſolved in its 
proper menſtruum; it is further requiſite that its ſolution be duly diluted either 
with water or ſpirit of wine, according to the nature of the diſſol ved ſubſtance. 
Ina ſome caſes Where an empyreumatic oil, or ſlimy matter, adheres too 
ſtrongly to the ſubſtance to be purified, it is neceſſary to boil the fluid along 
with The charcoal powder even to dryneſs; and to re-diffolve it afterwards, and 
this for ſeveral ſucceſſive times, till the purification is completed. 1 
0) To find out the proper quantity of charcoal powder in operations in the 
N way, add it little by little to the liquor during the boiling, until it ſhall be 
found, by repeatedly taking out ſmall portions and filtrating and . 
them, that the liquor is become ſufficiently pure. 

To as much acid of tartar as is obtainable from zolbs. of cryſtals oli tartar, 
we are directed to add ſix ounces of charcoal powder,” beginning to add ſome 
of it as ſoon as the liquor is ſet to evaporate, and continuing the addition till 
the acid is brought almoſt to the point of cryſtallization. In this way g6lbs. of 
acid of tartar, in the higheſt degree of purity, and hel a an white Ppear- 
3 were prepared from ——— of cream of arne ee 22 e e e 
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powder to Ions, ot vinegar, and diſtills to dryneis in the open fire. E 

the receiver — be — changed towards the end of = diflilation, 

b unce there generally comes over at the laſt, when the charcoal poder is em- 
ployed in this proportion, about 6 or Slbs. of brown empyreumatic vinegar, 

which, — may be afterwards purified by a fimilar difkillation with elk 
— | 15 
A terra foliata Srl. of a nom whiteneſs, may be obtained by adding, 
during the boiling, from four to ſix ounces of charcoal powder to the prod. 
from about lbs. of ſalt of tartar, ſaturated with vinegar. previouſly diſtilled wi 
charcoal in the manner before mentioned. - FFF 
cc) Dry volatile ſalts, ſuch as flowers of benzoin, ſalt of amber, ſalt of 
hartſhorn, &c. ſhould be triturated with an equal quantity of charcoal powder, 
put into a retort, and covered over to about a hand's breadth with coarſe charcoal 
powder. In the caſe of acid ſalts, the proportion of charcoal powder muſt 
not be too great; otherwiſe a conſiderable loſs will be occafioned.” 5 
In the purification of ardent ſpirits, the following is the ſafeſt way of proceed- 
ing : After the ſpirit is put into the ſtill, the charcoal muſt be added little by 
little, till it is found, by frequently taking out ſmall quantities and diluting them 
with a little hot water, that all the burnt or empyreumatic ſmell is gone off; 
then, and not before, we are to proceed to diſtillation. - TY 
In the cafe of falts, which by evaporation without charcoal powder conſtantly 
become brown and empyreumatic, the charcoal powder muſt remain mixed 
— till they are brought quite, or at leaſt very near to the point of cry- 

x lization. = - 
) The ſeparation of the charcoal powder is eaſieſt and ſooneſt effected by 
means of a linen ſtrainer. When no more of the liquor will run through of it- 

; — the remainder muſt be ſqueezed out as well as poſſible, and after it has 
been paſſed through a freſh filter, and is become quite clear, it may. be mixed 
wich the former liquor. E 985 5 
That nothing may be loſt, the charcoal powder which remains upon the filter 
may be lixiviated with water; but there are very few cafes in which this laſt weak - 
lixivium can be added to the former liquors; it muſt be previouſly evaporated 
by itſelf, and undergo the other ſubſequent treatment. een ale 
As principal rule to be obſerved is, to ſtrain the liquors that are boiled with 
charcoal as hot as poſſible; for they are then in the moſt fluid ſtate, and conſe- 
quently the IS of the fine particles of charcoal takes place more readily. 
e) Afﬀeer the ſeparation of the charcoal powder, thoſe lixivia that are liable 
to be affected by the fire muſt be evaporated only with the gentleſt heat. 
In all the experiments with charcoal, in which any compariſon is made, in 
reſpect to ſpecific gravity, ſmell, taſte, or colour, between the liquors before and 
after the operation, it is neceflary to keep in mind what was added for their 
due dilution before the treatment with charcoal, and to make allowances ac- 
cardingly, © | eit 4 | | 
N 92 firſt attempt to deprive any ſubſtance of its colour by means of 
charcoal powder, the operator ſhould not ſucceed, he muſt not immediately con- 
clude that charcoal is incapable of producing ſuch an effect upon that ſubſtance, 
The ſolution might not have been diluted ſufficiently. Before any concluſion is 
drawn, it is neceſſary that the ſolution be diluted to an exueme degree (fo, how. - 
ever, as to let the colour be {till A and that the charcoal powder be 
; 7 N „„ . oy 3 added 
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added in we gd offible gaantity. Should no alteration then take place, he 
1 e chat the Selur of we fubſtance thus dy is we affeed 
by charcoal. 

et is not always required i in Serben with charcoal! Cold adwixtore, 
alliſted by agitation,” ſhould” be firſt tried; if this odd not n en 
muſt be had to . and boiling. 2003 . li cet 
Tbere are caſes in which, novwithſtanding the. preſents) of ſuch parts as 
are actually attracted by bares, its uſe would, in other reſpects, be im- 
| Tem In theſe inſtances, therefore, before any >< es eng in err — ay 


RR: a trial in the ſmall way ſhould . To 1988-4164 
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D - GUMS. The Sadness Rouelle, i in ahis ene of Sean e 
that the acid: of gummy matters, when expoſed to deſtructive diſtillation, acts 
upon their oil, and converts it into coaly matter; whence they afford merely 
water, acid, and a very ſmall quantity of oil, which is thick, and does not pals 
through the filter. Mr. Woulfe, in a — paper inſerted; in the Journal de 
Phyſſque for May 1788, gives an account of the diſtillation of gum arabic 
with one fourth of its weight of the vegetable fixed alkali. This combines with 
the acid, and accordingly none comes over, but the quantity of oil is conſider- 
able, and it is ſufficiently attenuated to paſs through ther — mas: . | 
| 9 che fame I — oil * MUM enn uhu . 
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* NITRE. The 1 nitre — — of —_— "forms: the fat biedt 
of a paper by Mr. Gadolin, in the ſecond volume of. Crell's Annals (an 
lated) of which the following is an abſtract : 

1. The difference which takes place in the r —— big nitre, 
common and digeſtive ſalt, and the deliqueſcent property of the earthy neutral 
ſalts, affords ſufficient means of ſeparating each kind of ſalt from the other; 

but this ſeparation is impeded when there is much unctuous matter in the mixture. 
2. Hence the purification of crude nitre depends principally on the ſeparation 
of this ſubſtance. 3. The beſt method bitherto propoſed, of freeing the nitre 
from its unctuous matter, ſeems to have been the addition of alum. But this 
method is not only too expenſive, but there is reaſon to apprehend that the 
nitre may take up a portion of the vitriolic acid. 00 Mr. Gadolin, — 12 
to purify nitte by charcoal powder, and relates che ollowing experiments. | 
He put twelve pounds of very brown and moiſt crude nitre into a veſſel, 1 
found chat a dark brown fluid had collected at the bottom of the veſſel, amount - 
ing to about five ounces and a half. This he ſeparated, and calls the mother. 

ley. 6. Four ounces. of the nitre ſpread out upon bibulous paper, and dried 
in a moderate temperature of, the air, weighed 7, 15 half. ounces. 7. Half an 

ounce of erude nitre diſſolved in water, gave, with a ſolution of filver, o 0496 
half. ounce of dry luna cornea. 8. Lo gunces and a. half of the crude nitre, 
diſſolved in water, and n BAY vegetabl alkali, gave a ſmall quantity 
of a dark brown precipitate, 9. Half an ounce o 4; 0 mother-ley gave, with a 

Jolution of filver, 0,368 half-ounce of luna cornea, On filtering and evaporat- 

5 | | p ws 
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ing the ley, a quantity of tranſparent. priſmatic cryſtals;were,produced. , 10. From 
one ounce of the mother-ley precipitated by means of the vegetable. alkali, 0,092 
half ounce of a coloured powder was obtained. The marine acid diſſol ved 
this powder with violent efferveſcence. The vitriolic acid efferveſced in like 
manner with the precipitate, and left a conſiderable: quantity of undiſſolved 
gypſum in 2 powdery ſtate. This ſolution, when evaporated, afforded ſelenitic 
needles, and cryſtals of Epſom ſalt. 11. One ounce of the mother- ley eva- 
porated to dryneſs by a gentle heat, left behind a dark brown maſs, which was 
full of irregular cubic cryſtals, and weighed 0,625 half - ounce. 12. On ſmartly 
boiling for ten minutes, three ounces of the mother-ley, with four ounces of 
water, and three-fourths of an ounce of charcoal, the charcoal acquired an in- 
creaſe of one-fourth of an ounce in its weight. 13. Hence it follows that 100 
parts of the crude ſaltpetre, which Mr. Gadolin employed, contained nearly 92 
per cent. of mother-ley, and three-ſevenths more of marine acid than the ſame 
quantity of mother-ley. Again, according to experiment th, 100 parts of 
crude” nitre contain as much marine acid as 4.96 paits of luna cotnea; and 
according to experiment qth, in 9 parts of mother- ley, there was only as much 
marine acid as in three- fifth parts of luna cornea. 14. From experiments eleven 
and twelve it follows, that the ingredients in 100 parts oi unrefined ſaltpetre were 
about 89 parts of pure nitre, three patts of muriated neutral ſalts, one part of 
unctuous matter, and ſix parts and a half of water, without reckoning the 
water of cryſtallization. 15. Mr. Gadolin being convinced of the poſſibility of 
purifying nitre by means of charcoal, made various experiments in otder to 
aſcertain what proportion of charcoal powder the ſaltpetre requires, and what 
phænomena would preſent themſelves in the proceſs. | The proof of the abſence 
of unctuous matter was aſcertained by the facility of cryſtallization, and the 
greater quantity of cryſtals afforded; and the purity of the nure was ſhewn by 
the teſt of the nitrous ſolution of ſilver. The reſults wer ording to the fol- 
lowing Table dini Wd Het. 
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From the preceding Table Mr. Gadolin obſerves, that we may ſee how little 
diſpoſed the muriated ſalts are to unite with the nitre, when the lixivium is freed 
from its unctuous matter, and the cryſtallization is properly conducted: and that 
ſince the mother ley is rendered fit for cryſtallization by means of charcoal 
e e eee 7 32 uod © OE, 0:4T9v411 þ 1G powdes, 
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ponder, there. doen 19 
ly employed by the ſakpetre makers in the firſt böitings 


of 'thetmapure 
Hey: Ie adds, chat in large purifications, much - lefs than three · fonrths of an 
once of charcoal powder to a pound of nitre, will, in all probabihry, be ſolti- 


cient. That if in large purifications, the unctoous marter-ſhould be converted 


into ſcum, the charcoal powder will probably be ſeparated from the dey byſthe 
deſpumation; in which caſe? filtration will be uimeceffary, and the 


erpenee 
attending this new {s will then be very triſſing. But even though the ſib- 


tration ſhould be found neceſſary, ſtill he is perſuaded that the expence, what - 
ever it be, will be amply compenſated by the greater purity of 1 1— 


| e ity the: 1 8 M 


* 


9 = 
8 1 4 * 432 
. 3 2 3 A f . 24 72 
— " . x + a ». & 
7 — 
* * F 4 4 FIY 
. * Be : 1 + 8 12 12 —M 
, 2 s# #£ =o EST 4 


/ 


15 SpERMACETI. From che want of a correct table n 


Annales de Chimie, I did not diſcover the ſecond memoir of Fourcroy, contain- 
ing a chemical examination of the fatty ſubſtance into which the dead bodies in 


che burying · pound Des Innocens was converted. The reader will find a detail 
of the facts under the article Spermaceti, where this ſubſtance i is erroneouſly ſaid 


to be of the ſame nature as that animal product; a general opinion, founded as 
I ſuppoſe on the experiment mentioned in p. 865, and which may probably be 
true of ſuch animal matters as are thus converted actually under water. The 
memoir of Mr. ane on conſiderable length, nearly fixty pages, for which 
reaſon 1 ſhall not attempt to give a full account of every a is. abit: Sa 
ſhall ſele& the leading fa — as poſſible. 


1. This ſubſtance is fuſed at a leſs degree of beat than that of: boiling. water, 


and may be purified by preſſure through a cloth, which diſengages 8 of | 


fibrous and bony matter. 2. The proceſs of deſtructive diſtillation by a very gra- 
duated heat was begun, but not completed on account of its tediouſneſs, and the 
little pr romiſe of ad vantage it afforded. The products which came over, were water 


| Charged wich volatile alkali, a fixable oil, concrete volatile alkali, and no elaſtic 
fluid duripg the time the operation was continued. 3. Fragments of the fatty mat- 


ter, expoſed to the air during the hot and dry ſummer of 1 786, became dry, brittle, 
and almoſt pulverulegt-at the ſurface.. On a careful examination, certain por- 


bon were obſerved to be ſerm- tranſparent, and more brittle than the reſt. Theſe 


fled all the apparent properties of wax, and did. not afford volatilezalkali 

4 ba, 68 ket With water, this fatty matter exhibited all the appearantes 
of p. and, afforded 2 ſtrong lather. The dried ſubſtance did not form the 
ſaponaceous combination with the ſame facility ſor perfection as that which was 


proved to be the ſemiitranſ parent ſubſtance reſembling wax. T 
en x70: ſurface of the ſoapy liquor, which being then paſſed throu fa 
filter, left a white ſoft ſhining matter; which was-fuſible, and combuſti 


tony | — two-thirds of this dried _— ſeparated from the water 4 | 


7 ee were made to aſcertain the quantity of volatile alkali in this ſub. 


ance, by the n of lime and of the fixed alkalis, but without ſucceſs. 


Hor it was difficult to collect and appreciate the firſt portions, which 2 d, 
8 likewiſe, tg diſengage 


the laſt portions. The cauſtic volatile alk 
, difolved the fatty peers and. the ſolution — 94 
t che boiling temperature of che mixture, which 
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tion. was produced and a gas or efluyium of the moſt ĩuſi able putreſt 
cence was emitted; which infected the air of an — days. 
Mr. Fourcroy days, that the ſmeib cannot be deſeribed; but that it is one of the 
moſt horrid and repulſive that can be imagined. It did not however produee any 
indiſpoſition either in umſelf or his: ts. By dilution with water, and the 
ordinary proceſſes of evaporation and cooling properly repeated, vitriolic arnmo- 
niac and ſelenite were obtained. A ſubſtance was: ſeparated from the liquor, 
which appeared to be the waxy matter ſomewhat altered by the action of che 
aeid. 7. The nitrous and marine acids were alſo applied, and afforded pheno- 
mena worthy of remark, but which for the ſake of conciſeneſs are here omitted. 
8. Strong ardent ſpirit does not act om this matter at the ordinary temperature 


of the air. But by boiling it diſſolves one third of its oun weight, which is 
almoſt totally ſeparable by cooling, as low as 55%. The ſpirit after this proceſs 
affords by evaporation a portion of that waxy matter which is ſeparable by 
acids, and is therefore the only portion ſoluble in cold ardent ſpirit. The quantity 
df. fatty matter operated on, was four ounces, or 2304 grains, of which the 
botling ſpirit took up the whole except 26 grains, which proved to be a mixture 
of 20 grains of ammoniacal ſoap, and ſix or eight grains of the phoſphoric ſalts of 
ſoda and of lime. From this experiment, which was three times repeated with 
furilar reſults, it appears that ardent ſpirit is well ſuited to afford an analyſis uf 
the fatty matter. It does not diſſolve the neutral ſalts; when cold, it diſſolves 
that portion of concrete animal oil of which the volatile alkali had flown off, and 
when heated it diffolves the whole of the truly ſaponaceous matter, which is. 
afterwards completely ſeparated by cooling. And accordingly it was found that- 
a thin plate of the fatty matter, which had loſt nearly the whole of its volatile alkali: 
by expoſure to the air for three years, was almoſt totally diffolved by the cold ſpirit. 
The concrete oily or waxy ſubſtance obtained in theſe experiments conflitutes; 
the leading object of reſearch, as being the peculiar ſubſtance with which the- 
other well known matters are combined. It ſeparates ſpontaneouſly by on 
action of the air, as well as by that of acids. Theſe laft feparate it in a ſtate of. 
greater purity, the leſs diſpoſed the acid may be to operate in the way of combuſ⸗ 
tion. It is requiſite therefore for this purpoſe, that the fatty matter ſhould be: 
previouſly diffuſed in 12 times its weight of hot water; and the marine or acetous. 
acids are preferable to the vitriolic and nitrous. The colour of the waxy matter 
is grayiſh ; and though expoſure to the air, and alſo the action of the acrated: 
marine acid, did produce an apparent whiteneſs, it nevertheleſs diſappeared by: 
ſabſequent fuſion. No method was diſcovered by which it could be pering-- 
HOY eee. at dur DIET WEE ,,, TO HI 9. 
I be nature of this wax, or fat, is different from that of any other known ſub-. 
ſtance of the like kind. When flowly cooled after fufion, its texture appears. 
cryſtalline or ſhivery like fpermaceti; but a ſpeedy cooling gives it a ſemi- 
tranſparency reſembling wax. Upon the whole, nevertheleſs, it ſeems ta ap- 
proach more nearly to the former than to the latter of theſe bodies. It has lets. 
fmell' than ſpermaceti, and melts at 127 degrees of Fahrenheit. 'Spermaceth; 
required 6® more of heat to fuſe it. The fpermaceti did not fo ſpeedily become: 
brittle by cooling as the other ſubſtance, One ounce of alcohol of the ſtrength, 
between 39 and 40 degrees of Baume's areometer, diffolved when: boiling-hog 
12 gros of this ſubſtanee, but the fame quantity in like circumſtances. dittolved: 
e e e e eee 
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remarkably different, the ſpermaceti being more ſpecdily depoſited, and ina much 
more regular and cryſtalline form. Volatile alkali diffolves with fingular facility, 
and even in the cold, this concrete oil ſeparated from the fatty matter; and by 
heat it forms a tranſparent ſolution, which is a true ſoap. But no exceſs. of vola- 
tile alkali can produce ſuch an effect with ſpermaceti.'' + 7 be 4 ned om 
M. De Fourcroy concludes his memoir with ſome ſpeculations on this change 
to which animal ſubſtances in peculiar circumſtances are ſubject. In the 
Modern Chemiſtry, ſoft animal matters are conſidered as a compoſition of the 
oxydes of hydrogene and carbonated azote, more complicated than thoſe, of 
vegetable matters, and therefore more inceſſantly tending to alteration. { If then 
the carbone be conceived to unite with the oxygene, either of the water which 
is preſent or of the other animal matters, and thus eſcape in large quantities in 
the form of carbonic acid or fixed air; we ſhall perceive the reaſon. why this con- 
verſion is attended with ſo great a loſs of weight, namely, about nine tenths of 
the whole. The azote, a principle ſo abundant in animal matters, will form 
ammoniac by combining with the hydrogene; part of this will eſcape in the 
vaporous form, and the reſt will remain fixed in the fatty matter. The reſidue 
of the animal matters deprived of a great part of their earbone, their oxygene 
and the whole of their azote will conſiſt of a much greater proportion of hydro- 
gene, together with carbone, and a minute quantity of oxygene. This, accord- 
ing to the theory of M. De Fourcroy, conſtitutes the waxy matter which, in 
combination with the ammoniac, forms the animal ſoap into which the dead 
bodies are thus converted. „ e e ie ee 30 ee r 
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Page 6, line 22, for excepting that they de, read excepting that it does. =P. 13, I. 15, for reſembles, read reſemble. — 
9 85 4% for grinding in © grinding it in a mortar. —P, 29, I. <0, for till be water, read till the water. 
—Þ. 40. 1. 43. for ETER NIrROs, read ET HER only.—P. 45, I. 15, for /iquid phoſphorous, read liquid acid of 
boſphorus.—P. 101, I. 44, for however but that men, read bewwever that men. —P. 104, I. 13, for if not, read if it does, 

—Þ. 125, I. 26, after Fsx MENTATION, read alſo PUTREFACTION.—P. 145, I. 42, for have not as yet, 

did not,—P. 172. Mr. Morveau has fince publi ſome corrections of this table. They are, Pon 

and vitriolic acid 66. Ponderous earth and acetous acid 28. Marine acid and the following, viz. min. alk. 31; 

lime 24 ; vol. alk. 21; magnefia 22; argill. earth 18.—P. 193, 1. 17, for the beam will be, read the beam will weigb.— 

P. 204, I. 11, for /ome, read /ime.—P. 228, I. 34, for dere read Bengal. —P. 239, 1. 9, for were, read are.—P. 267, 

1. 3 5, for acid water, read acid, water. —P. 299, I. 46, for miply, read imply. —P. 298, I. 23, for they ſerve as inter- 

medium, read for they ſerve as an intermedium.—P. 309, I. 45, for coloured, read calcined, —P. 351, 1. 16, for aftate of 
perfection, read its ftate of perfetion, —P. 351, I. 44, for referrible, read referrable. —P. 371, 1.48, for or te that which 

cauſes it, read and to that which cauſes it.—P. 373, I. 14, for Save been 0&ſerved, read vas been obſerved. —P. 375, I. 9, 
for that the expanſicns, read-foews that the expanſions. —P. 398, I. 50, for PutocisTICs, read PLO Is TON, — 

P. 406, I. 7, for vita lair, read vital air. —P. 416, I. 30, for falls, read falts.—P." 424, 1. 24, for IX ILV, read GeLLy. 
—Þ, 428, 1. 10, for Bartholate, read Bertbollet.—P. 485, I. 14, for US WES read precipitate. —P. 587, I. 41 and 
48, for turgere, read tuyere. —P. 627, I. 17, for litruws, read lirmus.—P, 628, I. 17, after grains, dele as we ſhall pre- 
fſenily find. —P. 641, I. 33, for maintained, read maintain.—P. 642, 1. 1, for as then ſay, they, read us then, ſay they. — 

P. 655, I. 10, for reſinozs, read wrinous,—P. 760, I. 6, for latter, read fiery fiream. —P, 765, 1. 30, for Rork's, reid 
Born. -P. $39, in the note, for Keir, read Here. —P. 851, I. 30, for ALKALINE, read ALKALL—P. 983, I. 24, for 
fois, read ſett. i | | | t 
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Saffron — - - 788 Sinople - 7 - 843 
baſtard - - 789 Sinter - - 844 
of metals TEM - 793 Slate, or Shiſlus - - 844 
Sagapenum - - 793 Smalt - . 189, 845 
Sago 3 793 Smectis. See Steatites. - WS 
Sal ammoniac. ' Kee Ammoniacal Salts. Smell, principle of - - 845 
Salep, acid from - 793 8 of ores — L 845 
Salmiac - 793 Snow of antimony - 846 
Salts, their general d - 794 Soap, method of preparing "with he fixed 
Salt common, its cryſtals - 594 alkaline ſalts . 846 
properties - - 794 _ decompoſition of 848 
mines and ſprings 3 p 795 oil, Macquer's 8 for making 847 
extraction of - 796 metallic _ 851 
works at nen deſcription of by | of Starkey 3 849 
Foureroy — 7985 ſtone. See Lapis Ollaris. 8 
ſpirit of. See Acid Marine: | wort. See Saponaria. 
petre. See Nitre. Soda. See Alkali Mineral. 
8 its chief uſes in chemiſtry 797 Soil, See Arable Lands. 
: bath. Bee Bath. | characters of a proper 311, 
.Sandarach - ö B - _ 279, 798 Solanum, acids from 3 73 
Sandevir - — 798 Solder and Soldering 8 1 
Sap colours - 798 Solfatara, a famous mine of FP "" "08 -- 
Saponariæ officinalis Ls. - 799 Solution - - 52 
Sapphire - - 692 metallic, the geberal facts t 648 
Sarcocolla - - - 799 Solvent, or menſtruum - - 156 
Sardonyx - - - 699 Sonorouſneſs | — - 852 
Sarſaparila - 799 Soot 2 — 852 
Saffatras - - - 799 Sorrel, ſalt 7 3 . 853 
Saturation - - 156, 799 acid from 5 - 973 
Saturnite 8 - > $01 . Soup. See Gelly. 
Satyrium - - - 801 Spar, properties of, enumerated - $56 
Saunders * 801 adamantine — 85 
Scammony _ - . 801 calcareous - — 85 
Schiſtus, pyritaceous 510 felt 3 - 856 
Science, phy lical, is mere e claſſification 639. fluor 4 856 
Scordium = - 801 fuſible, or cia 31 
Selenite ; - 802 gypſeous 56 
Semi-metal. 856 Metals. ao ponderous WIE ID 2. V57 
Sena — 802 Specific gravity "Ol 4 $58 
Senegal or Seneca . - 802 Specularis lapis 858 
Serpentine — N 803 3 metal 1255 by Edwards and others 858 
Service, acids from - - 973 Speiſs 5 860, 
Shoerl - 803 Spelter TE 2 860 
Siderite - ET. - 804 Spermaceti, its characters and habitudes B60 
Silex, vitrification of = - 804 production nearly reſembling it from 
Silk, its general properties 820 putrefied dead bodies — 861 
method of dyeing, W to Berthol- Fourcroy* 8 W memoir reſpecting 1 08 
let 820 Spikenard - 866. 
method of bleaching 3 205 Spirit wg 4 . 866 
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of ſulphur - 4 4. 88 5 
_ Venus a - oO. 885 
of vine BLOT ee - 885 
$52df wa 4 - - 885 
Voalatile of ſal ammoniae — 88 5 
of wine. See Spirit Ardent. 885 
Spiritur rector - 885 
Sponge = - 886 
Spuma-Maris. See Kegel. 
Staining of wood £85 
Stalactites — — „nne, 
Starch, analyſis of 5 - 1052 
Stars, ſhooting . "et. 
Steatites * . 
Steel, its dillinctire charadlers — 887 


variety of facts relating to the harden- 
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s relative to its cementation 

joe of m_—_ account of the proceſs 


by which it is made - 896 

See Iron and Ores of lron. 
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table of their bet and 9 gra-. 
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magneſian | bs 2 »6& . 10 


Sten precious. See i ave 1 3 ,* 
Stones, or calculi, found in the ladies; of 


animals eon 897 

Stone ware, the . 672 
Engliſh, proceſs for manufacturing, ac- 

ee in to Dr. een | - 682 
Storax - 901 
quid, the prephintion of - 903 
Strawberry, acid from - 973 
Stream tin - 610 
Strontionite, Schmeiſſer's acolyfia of 903 
Stofs, woollen, the method of bleaching 206 


Sublimate, corroſive, the uſual method of 


preparing : - 905 

its properties i . yo6 

© habitudes - - 90 

red - - "+909 

ſweet - - - 9609 

Sublimation — 911 
Sugar 9 aecount wy from- Dr. 


4 913 
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= of lead. See Lead. _ 
of milk. See Milk, 
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n A 4 fem piles A ores at Rams... a 
melſburgh 92 1 
account of the great works at Solfatara 922 
general account of its combinations, &c. 923 
acidification in the large way. | -» 


92 
Chaptabl's e to ns this My 
proceſs | 926 
Sulphur, livers of - — 488, 924 
Sumach - - 927 
acid from - - 107 550031 
Superſaturation - - 157 
: T. 
Tables. For an enumeration of the Tables 
in this work, ſee the end of the 
Preface. 7 
Tate - = — 928 | 
Tallow - 928 
mineral. Sce Mumia, | 
Tamarinds - - - 928 
acid from 1 8 - 973 
Tanning Is - — 929 
Tar „ — 930 
Tar, 88 - 3%! 212% 203 
Tarras, or Terras — 931 
Tartar, proceſs of its purification | 57, 932 
emetic, preparation of = TR2HELL 29 
Teleſcope achromatic. See Glaſs. 
Temperature, change of, its n _ 372 
Terra ponderoſa - 223 
Terras. See Tarras. E799. 
Ferre verte 932 
Thermometer, Sethe of contruting 932 
of Celſius 935 
Fahrenheit 1 945 
RNeaumut 935 
Thread, method of dycing it a wle c- 
lour 729 
Tin, its SharaQters and combinations 936 
acid ' * — 927 
alloys - - - 939 
ores - 940 
Tincal - - | * 
TinEure, martial alkaline, of Stahl - 408 
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Tinning of copper and of iron 943 
pins, W N of Mr. Gabe on 945 
Tobacco | > 948 
Pipes, method of making — 684 
Tooth of the ſea horſe ES A . 420 
Topaz — 2 693 
_ — 95 
Torrefaction e — 949 
Torſten - - 949 
Touchſtone - - . 949 
Tourmalin = — 698 
Traas. See Tarras. 172 V 
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Lewis on == - 950 
Fubes. Eudiometer - - 138 
'Tufa.. See Tophi - ws 955 
Tungſten = - - 955 
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Turf | . 204 
Turnfole. See Heliotropium. 
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1 | - _ - 957 
ntine es u PF 957 
— 205 hies a +97 5) wings Aw 778 
Turpeth. See Turbith. | 
Turquois ſtone — - 560 
Tutenag - - - 958 
ore of - — — 61 
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Vapour - 959 
Varniſh, method of ohtelning — 
biſtory of the tree from which it is | 
produced in China 9 
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to poſſeſs — 9077 
Vegetable 3 | "_ | 
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characters - 962 
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acids of - - - 966—97 7 
+,colouring matten 97 
n, or fecundating powder 0 e 
igneous portion | . = £2553}, 979 
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Volatility - - 1006 
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black FEY n 481, 597 
Walklera ei — + „dss 
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